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ACID, WATER, 


More and more paper mills are finding out 

that a little Hercules Aquapel can make a 

big difference. The photographs above tell 
part of the story. 

The same grade of paper was used for both 
tests, but one sheet was conventionally sized; 
the other was Aquapel sized. Drops of acid, 
water and alkali were placed on both, and while 
the conventional sizing has resisted only the 
water, Aquapel has prevented all three from 
penetrating the surface. 

One of the reasons for Aquapel’s superior 
performance is that Aquapel is not just ‘“‘an- 
other sizing agent”. Aquapel is an entirely new 
concept in sizing for the paper industry. Neither 
resin nor wax, Aquapel is a chemical compound 
—an alkylketene dimer. It reacts chemically 


OR ALKALI- 
IT’S ALL THE SAME TO AQUAPEL 


with cellulose fibers to forma surface that is re- 
sistant to penetration of cold water, hot water, 
acid and alkali. Aquapel sizing is not just “‘stuck 
on’’; it becomes an integral part of the fiber. 

There are other differences. For example, 
while Aquapel usually is applied on the surface, 
it is not a surface size in the usual sense. It 
replaces rather than supplements beater sizing 
with rosin size and alum. . 

Aquapel may be applied by any equipment 
commonly used for surface treatment of paper, 
such as the size tub, size press, calender box, 
spray or coating machine. And Aquapel is eco- 
nomical—a little goes a long way. 

Investigate the Aquapel difference for your- 


self. Write Hercules for a sample, and descrip- 
tive literature. 


Paper Makers Chemical Department 


HERCULES POWDER COMPANY 


INCORPORATED 


967 King St., Wilmington 99, Del. 
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nm Cameron’s 
sweeping new 
iesign program 


Another righlig 


OVE: The automatic photo-electric 
e register control features an anti- 
cklash, friction free traversing of 
nner roll for optimum accuracy and 
sed of response. 


LOW: The cam-controlled pneumatic 
sssure tersioning system provides 
reme sensitivity in tension control. 


THE NEW MODEL 900 pneumatic 


tension with automatic photo-electric side 
register control makes it easy to produce 
better finished rolls of all types of plain or 
printed materials. In one unit it provides 
automatic unwind tension control and 
electronic edge guiding, printed line guid- 
ing and printed pattern guiding. 


SENSITIVE CONTROL. Extraordi- 


nary range and sensitivity of the new 900 
permits handling a wide variety of mate- 
rials, including stretchy plastic films such 
as polyethylene, vinyl and cellulose ace- 
tate; various grades of lightweight paper; 
and board. The low inertia, low friction 
tension roll provides automatic slack take- 
up and cushioning to reduce*snap-offs and 
to maintain constant web control despite 
parent roll irregularities. The cam-con- 
trolled pneumatic pressure tensioning sys- 
tem is infinitely variable from zero to 
maximum. It is arranged for full stroke 
dancer roll travel regardless of tension 
setting. Versatility is apparent in the range 
of total controlled web tension .. . 200 to 
1, or from 5 pounds distributed across the 
entire web to 1000 pounds. 


ACCURATE REGISTER. The newly 


developed side register control operates 
instantly and accurately, whether guiding 
to a printed line or to the edge of the web. 
Its rate of response and correction is un- 
matched. On the standard unit the rate of 
correction is 60” per minute with an ac- 
curacy of plus or minus 1/64”. The 900, 
with this control, is being used for high 
speed production of saleable rolls without 
trimming, and for hair line guiding on 
printed materials. A special unit of equal 
accuracy can be furnished with a correc- 
tion rate of 120” per minute. 


FLEXIBLE. The double-disc, air-oper- 
ated, water-cooled J-brake on the new 
900 meets requirements for running light 
materials and yet is rugged enough for 
prolonged runs on heavier materials. 


THE 900 is built to handle web widths 
from 42” to 92” and parent rolls of either 
42” or 60” diameter. Built with sturdy 
one-piece side frames. Anti-friction bear- 
ings used throughout. The tension control 
alone, without the side register control 
mechanism, is also available. 


IT PAYS TO WIND UP WITH A Lamuat/, We 


CAMERON MACHINE COMPANY e 61 Poplar Street e Brooklyn 1, N. Y. 


Albacel is a bleached pine sulphate ... the cleanest pulp 
of its kind available from any source. Chlorine dioxide bleaching 
gives it outstanding strength and excellent brightness. 

Albacel is produced at Riegel Carolina’s new pulp mill 

at Acme, N. C., with every refinement and control 


known to modern pulp manufacture. 


‘Riegel Carolina Pulps 


ALBACEL ¢ ASTRACEL 


RIEGEL PAPER CORPORATION © 260 MADISON AVENUE ¢ NEW YORK 16, N. Y. 
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| IS THE TRADEMARK OF 


HE A. 0. SMITH CORPORATION 
or the remarkable new steel that 


VESTIGATE NOW! Your A. O. Smith representative has 


mplete and detailed information on these longer-life di- 


isters. He'll be glad to counsel with you. Call or write the 


| 


pcess Equipment Division, Milwaukee 1, Wisconsin. 


rest district office listed at right, or write to A. 0. Smith, 


gives longer life to sulphate digesters 


Through research - ...a better way 


AOSmith 


CVOOCR BO Re AKT 


PROCESS EQUIPMENT DIVISION 


Milwaukee 1, Wisconsin 


Chicago 4, llincis « Houston 2, Texas 
Los Angeles 22, California « New York 17, New York 
Pittsburgh 19, Pennsylvania « Seattle, Washington 


International Division: Milwaukee 1, Wis 
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Operating side—showing groups of Chromalox far-infrared radiant panels 


electric radiant heating proves efficient 
in drying diazo coating on technical paper 


To produce a diazo coated technical paper of consistent 
quality and uniform printing ability . . . without curl 
in cut sheets . . . this manufacturer found that essential 
factors are multiple station coating, precise heat control 
and no variables throughout the operation. 


After previous experience with other equipment, both 
gas and electric, they selected Chromalox far-infrared 
radiant panels for their newest dryer. The drying 
arrangement consists of 72 panels, having a total 
installed capacity of 777.6 kilowatts, arranged in groups 
of six with elements 4’’ apart. Three panels in each 
group face downward and three face upward. The 
paper to be dried passes between them. 


Installed in a very limited space . . . 90’ long by 9’ 
wide by 12’ high . . . this infrared dryer handles paper 
up to 42’ wide. Present capacity is 54,000 square feet 


check CHROMALOX 
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Send for your copy of F1550— 
“101 Ways to apply Electric Heat. 


6A 


electric heat for your applica 


per hour. It is expected that, with added experience, 
the capacity can be materially increased. 

Results are improved quality of product; large pro- 
duction capacity; considerable saving in space. 

This problem-solution-result approach has enabled 
us to help many manufacturers produce better, faster, 
at lower cost. 

Always available to you are our research, engineering, 
design and modern manufacturing facilities. The world’s 
largest factory stock of industrial electric heaters plus 
local stocks at strategic points. And a 33-city nation- 
wide sales-engineering service. 

Let us know your problem for controlled heat and 
we'll help you find the right answer—electrically. 


EDWIN L. WIEGAND COMPANY  __ 
7565 Thomas Boulevard, Pittsburgh 8, Pa. 
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plus the new 4-D TREATMENT 
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HUYCK ADDS Al wWeENSion 
TO FELT PERFORMANCE . . . 


The two triangles * you see above illustrate the 3 essen- It gives a higher resistance to wear — so felts last longer 
tial properties of a papermaker’s felt — toughness... . . . maintains openness and softness . . . improves size 
finish . . . and openness. stability . . . and protects against both bacterial and 
_ The small triangle represents the limits of felt design chemical attack. 

WITHOUT 4-D. The big triangle shows how 4-D extends Discuss the new 4-D TREATMENT with your ‘“Man- 
the limits of all design “legs” of the triangle. from-Huyck.” It will help you solve your felt problems! 


@ 4-D increases toughness without sacrificing either open- 
ness or finish. 
® 4-D maintains finish without sacrificing either toughness 


or openness. 
@ 4-D improves openness without sacrificing either tough- 


ness or finish. 


In fact, 4-D improves TOUGHNESS and FINISH and 


OPENNESS all at once. 
Thus, 4-D adds a real Fourth Dimension to felt design. 
The end result of long and intensive research — the new 


. x d ed chem- 
4-D TREATMENT is a thoroughly tested and proved chen FIRST IN QUALITY... FIRST IN SERVICE 


We invite you to write for 
your free copy of our new book- 
let describing the new 4-D 
TREATMENT. 


\ical formula that actually changes the physical and chemi- 
ical characteristics of wool fibers. FECANUYCKCECSONSET Rect ele Ne Yor 
* A Huyck concept first presented in an article published in PAPER MILL NEWS, May 25, 1935, Established 1870 
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Q nestion: 
How much lime can a Kiln calcine? 


Much more than you probably think — when 
it’s equipped with a C-E FLASH DRYING 
SYSTEM. For this effective “kiln-stretcher” 
can increase kiln capacity by more than 50% 
— and can be installed around existing equip- 


ment in a surprisingly small space. 


Here’s how it works. Lime mud is pre-dried 
before it enters the kiln — moisture content 
is reduced to zero. Thus, your overworked 
kiln, relieved of its drying function, can be 


used entirely for calcining. 


And the C-E Flash Drying System cuts 
costs all down the line. First of all, recovery 
is more complete — you use far less make-up 
lime. And because the C-E System uses 
waste heat from the kiln, over-all fuel costs 
are reduced. In fact, C-E Flash Drying Sys- 
tems now in service are cutting total fuel 
consumption to nine to ten million Btu per 


ton of lime. 


It can do the same for you. For further 


ARAAAAAR 


information call your C-E representative, or, 
if you prefer, contact our Paper Mill Division 
in New York. B-843 
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COMBUSTION 
ENGINEERING 


Combustion Engineering Building 


200 Madison Avenue, New York 16, N. Y. 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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® BETTER PRODUCTS FOR BETTER PAPERS 


—CONTROL 


CENTRATED STARCH SLURRY: INLET 
“H SLURRY SHUTOFF VALVE 
‘ENTIAL PRESSURE REGULATOR. 
SUPPLY PRESSURE INDICATOR 
ATURE CONTROLLER AND RECORDER 
SLURRY FLOW INDICATOR 
‘URRY FLOW CONTROL VALVE 
/SHOUT VALVE 
OTOR VALVE CONTROL CIRCUIT 
2RY OUTLET 


STALEY’S RESEARCH 
BUILDS PROGRESS 


GROUP IV—SLURR GROUP II—WATER REGULATOR 


WATER INLET 

PREDETERMINED 

STARCH SLURRY 

SLURRY AGITATOR 

SLURRY STRAINER 

MOTOR-PUMP UNIT 

SLURRY BY-PASS REGULATOR VALVE 
SLURRY BY-PASS LINE 

SLURRY SUPPLY LINE 


+ TOmmonwe> 


-¢ZLOmmone> 


WATER INLET 

STRAINER 

WATER SHUTOFF VALVE 
DIFFERENTIAL PRESSURE REGULATOR 
LOW PRESSURE CONTROL LINE 
METERING ORIFICE 

MIXING TEE 

CONCENTRATED STARCH SLURRY INLET 
DILUTE STARCH SLURRY OUTLET 


In modern, well-equipped laboratories, 
Staley research technicians constantly 
search for new products and better ap- 
plications for old ones. The results of 


Staley’s research are products and meth- 
ods that help you make finer papers at 
lower cost. 


Now! A new Staley development for paper makers— 
‘a jet cooker for continuous wet end addition of starch! 


New Staley Jet System revolutionizes starch 
: preparation and application... cuts costs 


NOW! After years of development and successful field testing, another major 
technological advance from Staley’s ... The Staley Jet System. This revolution- 
ary apparatus provides for the first time positive control over the full range of cooked 
starch properties and characteristics, along with continuous automatic addition at the 


wet end. ; ‘ 
The Staley Jet System adjusts to suit your purpose over the entire range o 
| properties to the exact proper mixture. Set it... forget it! Starch is cooked and 
a) 


added at the wet end, continuously and uniformly. You save mixing time, reduce 
starch consumption, and improve functional quality of starch suspensions. See 
about the increased efficiency and lower costs the new Staley Jet System will 
bring to your plant now! Your Staley technical paper pleat ins will furnish 
| complete information at your request, or write for descriptive brochure. 


| A. E. Staley Manufacturing Company, Decatur, Illinois 


KANSAS CITY « NEW YORK «+ PHILADELPHIA + SAN FRANCISCO + ST. LOUIS 


BRANCH OFFICES: ATLANTA + BOSTON + CHICAGO + CLEVELAND 
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Here's the Pump 
that does the job 


Allis-Chalmers Type PW Paper Stock 
Pumps are especially designed for diffi- 
cult stock and liquor pumping opera- 
tions. Impeller design is non-clogging. 
Bearings are oil lubricated. Rotating 
parts may be removed for inspection or 
replacement and the pump returned to 
service in half an hour. Wearing clear- 
ance is adjustable with a single adjust- 
ing screw without dismantling any part 
of the pump. Capacities to 10,000 gpm 
with heads to 140 feet. Suitable for 
Texrope V-belt drive or direct connec- 
tion. With four optional arrangements 
and accessories, the Type PW pump will 
handle up to 8% bone-dry consistence. 


For help on your paper mill equipment problems, 
call your nearby Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


10A 


Bowaters standardizes 


USE ONE DESIGN FOR 
80% OF APPLICATIONS 
TO GET... 


y Reduced 
spare parts stocks 


Vv Simplified maintenance 


/ Maximum versatility 


Unique system, result of cooperative effort 
...may set new industry trend. 


Working in close cooperation with Allis-Chalmers 
pump specialists, the designers of the new Bowaters 
Southern Paper Corp. mill standardized pumps far 
beyond the usual practice in paper mills. More than 
120 of the pumps in the mill were built by Allis- 
Chalmers. Over 80% of these pumps are of one design, 
the Type PW, which has proved itself in use in paper 
mills throughout the world for many years. 


By a careful study of pump requirements, it was 
possible to adapt this one design to a wide variety of 
requirements, including stock, white water, clear 
water, and liquor. The Texrope V-belt drives which 
power these pumps also were carefully selected to 
utilize only four sizes of belts while providing for the 
complete range of current and future drive needs. 


As a result, Bowaters can carry fewer spare parts 
in stock... maintenance men save time and find work 
easier because there are fewer types of equipment to 
work on... head and capacity of each pump can easily 
be varied by a simple change in the Texrope drive. 


Texrope and Streambarker are Allis-Chalmers trademarks. 


ALLIS- 
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Type PWG 16 by 4 
cast iron bronze- 
fitted pump 
handling 4.4% 
stock (heaviest in 
the mill) to 

pulp dryer. 


Type PWD 16 by 14 
all-bronze pump 
handling 0.7% 
stock from 

bull screens. 


Type PWGOR 

16 by 6 nickel 
cast iron blow tank 
stock pump 
handling 3.5% 
stock, This pump 
equipped with 
open impeller. 


Type PWG 16 by 6 
cast iron bronze- 
fitted pump 
handling 4.0% 
screened stock to 
pulp dryer 
machine chest, 


Type LSC 30 by 24 
bronze fan pump 
handling 0.6 % 
stock to inlet box, 
This is one of the 
few stock, water or 
liquor pumps in 
the mill not of the 
Type PW design. 


Type PWI 4 by 3 
316 stainless-steel 
pump handling 
1.1 specific gravity 
milk of lime. 


OTHER ALLIS-CHALMERS PRODUCTS 
FOR PAPER MILLS 


Streambarker bark remover * Chip, bark de- 
watering, deckering screens * Lime recovery 

roe Pisck kilns ¢ Water conditioning * Steam turbines ° 

precipitating tank. Electric motors and control * Complete elec- 
trical generation and distribution systems. 


Type PWH 5 by 4 
Ni-Resist pump 
handling 1.3 
specific gravity 
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Crude Sulphur 


for Industrial Use 


Texas Gulf Sulphur Co. 


75 East 45th Street * New York 17, N. Y. 


e NEWGULF, TEXAS 

e MOSS BLUFF, TEXAS 

e SPINDLETOP, TEXAS 

e WORLAND, WYOMING 


Producing Units 
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for 20 years 
distinguished service 
In superbleaching 
with Chlorine Dioxide 


FIRST in the field. Mathieson, pioneer in chlorine dioxide 
superbleaching, initiated first commercial tests in a 
Wisconsin Kraft mill in 1934. 


EE TR TP 


FIRST in continuous production. A chlorine dioxide 
unit has been in continuous operation in Olin Mathieson’s 
Niagara Falls plant for over twenty years, 


FI RST with the most. Mathieson:chlorine dioxide 


producing units in pulp mills, projected and in operation, 
outnumber all other units two to one. 


FIRST in experience. More than twenty years of 
experience in the production and application of chlorine 
dioxide in superbleaching gives Mathieson the extensive 
know-how necessary to help solve your problems. 


FIRST in service. Mathieson’s experienced technical 
service staff is available for practical advice in field 
problems without cost to you. For additional information, 
contact your local representative or write today. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION « BALTIMORE 3, MD. 


25) MATHIESON 
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WORLD PULP AND PAPER RESOURCES AND 
PROSPECTS—II 


WORLD PULP AND PAPER PRODUCTION 
1913 TO 1950-52 


BrerweEeEn 1913 and 1950-52 the world’s production ot 


paper and board has nearly quadrupled. Throughout this 
period Europe and North America together have accounted 
for nine tenths or more of the world total; but whereas 
Europe’s share in world production before the First World 
War was about half, today it is little more than a quarter. 
North America’s share, however, has risen to 64%. 


Far East 


With an estimated 1951 population of 1205 millions, 
the Far East region includes roughly half the world’s peoples; 
it consumes less than 2 million tons of paper and board an- 
nually, or about 4% of the world total. Roughly three 
quarters of its consumption are produced within the region, 
the other quarter being imported either from Europe or from 
North America. Consumption per head averages just over 
1.5 kg., and, save for the Near and Middle East, is the lowest 
in the world. 

Even this low figure, however, flatters, since, as Table 
XXXI shows, 59% of the total is consumed in Japan: 


Table XXXI. Paper and Board Consumption in the 
Far East, 1950-52 
Million metric tons 


Other paper Percentage of 
Newsprint and board Total total 
Far East 0.45 147 1.92 100 
Of which: 

Japan 0.19 0.94 il Ales 59 
India 0.06 0.2 0.26 14 
China (est. ) 0.09 Onl OnZi 1] 
Others 0.10 0.22 0.32 16 


If Japan is excluded, consumption per head falls to the 
extremely low figure of 700 grams per head. It is probable 
that this figure slightly understates actual consumption, 
since the official data and estimates upon which they are based 
in all likelihood exclude the output of some cottage industries. 
It is not believed, however, that complete information, were 
it available, would significantly affect this estimate. 


Both production and consumption have risen rapidly in 
recent years, while net imports have remained fairly steady 
(Table XXXII). 


Thus total consumption of paper and board rose from 
1,580,000 tons in 1950 to 2,220,000 tons in 1952. This 
increase was made possible by a 50% increase in the region’s 
own production in the space of 2 years, imports from other 
regions rising by only 50,000 tons. Most, but by no means 


all, of this increase in output took place in Japan (Table 
XXXII). 


* A portion of a survey prepared by the Food and Aericu i 
tion in cooperation with the secretariats of the United Rotor. eaGrehoi 
Scientific and Cultural Organization (UNESCO); the Economie Commission 
for Europe (ECE); and the Economic Commission for Latin America 
(ECLA). Because of its length, that part of the original report being pub- 
lished in Tappi, has appeared in two parts, the first being published in the 
June issue of Tappt. This is the second and concluding section. Those 
interested in the full report should refer to the publication with the same 
title, issued by the United Nations. po 
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Table XXXII. Production and Apparent Consumption 
of Paper and Board in the Far East, 1950-52 
Million metric tons 


-~—— Apparent ——~ 
——Production——X -— Net imports—— consumption 
Other Other Other 
News- paper News- paper News- paper 
print and board print and board print and board 
1950 0.21 0.96 0.16 0.25 0.37 12215 
1951 O) 25 1.32 0.17 0.22 0.42 1.54 


1952 0.36 1.40 0.20 0.26 0.56 1.66 


From 1950 to 1952, the rise in Japanese production was 
more rapid than that in the rest of the region, but even out- 
side Japan production rose by about 40%. The further in- 
crease which has taken place in Japan in 1953 is somewhat 
surprising. The truce in Korea has not yet led to any slowing 
down of the rate at which production is expanding. 


Table XXXIII. Paper Production in Japan and the Rest 
of the Far East, 1950-53 
Million metric tons 


Japan Rest of Far East 
Other paper Other paper 
Newsprint and board Total Newsprint and board Total 
1950 0.13 0.77 0.90 0.08 0.19 OP27 
1951 0.17 1.08 1.20 0.08 0.29 0.37 
1952 0.28 Ne) 1.38 0.08 0.30 0.38 
1953 0.41 1.33) AG. mee om # 


The rapid revival of the Japanese pulp and paper industry 
is indeed one of the most striking features of current develop- 
ments in the Far East. Though cut off from the abundant 
pulpwood supplies in her former possessions (Manchuria, 
Korea, and Sakhalin Island), the pulp and paper output in 
Japan proper is already considerably higher than in the greater 
territory she governed before the war. Though her domestic 
fiber resources are strained, output continues to increase. In 
addition to pulping more and more hardwoods, the Japanese 
industry imports considerable amounts of pulp and makes 
increasing use of waste paper. 

It is difficult to judge how much of apparent consumption 
of paper in the years 1950-52 represented extra demand gen- 
erated by the Korean conflict and how much represented a 
permanent rise in domestic consumption proper. Official 
Japanese sources, however, are confident that demand will 
continue to expand rapidly as a result of the increase in popu- 
lation, rising living standard, and more extended use of pulp 
and paper products, and the official estimate of paper produc- 
tion in the next few years is given below: 


Table XXXIV. Estimated Production of Paper and Board 
in Japan, 1953-57 


Thousand 

metric 
Year tons 
1953 1760 
1954 1960 
1955 2130 
1956 2320 
1957 2520 
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This is indeed an ambitious program, representing (see 
Table XXXIII) almost a trebling of Japanese production 
between 1950 and 1957. The difficulties in the way of realizing 
this increase, principally that of obtaining the necessary raw 
material, are recognized by the Japanese; and, in fact, so far 
as is known, the corresponding program for pulp expansion 
has not yet been laid down. Moreover, since this program 
was announced the expanding Japanese economy has received 
a check. Low wages and the high cost of living have led to 
labor unrest. The government is pursuing a policy of defla- 
tion and the new budget foreshadows retrenchment in spend- 
ing and tighter control over credit. Some slowing down of 
investment seems inevitable. For the purposes of this sur- 
vey it has been asumed that domestic consumption will rise 
to 2.5 million tons by 1960-62, of which 600,000 tons will 
be newsprint; this is roughly three times the 1950-52 con- 
sumption of newsprint and twice that of other paper and 
board. 

Most observers agree that paper and board consumption in 
China is likely to increase rapidly in the next decade. It is 
reported that in 1952 there were about 780 newspapers in 
the country with a circulation of 8 million and constantly 
growing. It is estimated that in the years 1935-37 China 
consumed about 230,000 tons of paper and board annually, 
of which 140,000 tons were imported; over two thirds of the 
domestic production consisted of handmade papers. 

In recent years improvement seems to have been secured 
by concentrating on getting maximum output from the hand- 
made establishments and by renovating existing plants, in- 
cluding the paper mills in Manchuria, rather than by erect- 
ing new plants. The low increase in production planned for 
1953 (6% over 1952 as against 60% 1950-51 and 26% 
1951-52) indicates that the limit of what can be achieved on 
the basis of existing mills and cottage industries is being 
reached, and that any substantial further rise must await the 
creation of new capacity. In Po I-Po’s report on the 1953 
state budget it was announced that total sales of the state 
trading organizations in 1952 totaled 158,000 tons. This 
figure probably includes imported as well as domestically 
produced paper; on the other hand, it most likely excludes a 
large proportion of handmade production, disposed of through 
local channels. The data available suggest that in the years 
1950-52 production averaged about 155,000 tons annually 
and consumption 210,000 tons, including 90,000 tons of news- 
print. It is estimated that by 1960-62 consumption will 
have reached 500,000 tons, or just over double the 1952 level, 
of which 180,000 will be newsprint. An increase of this mag- 
nitude would not be excessive in the light of present trends; 
such a level could not, however, be achieved unless both do- 
mestic capacity and the volume of imports were considerably 
expanded. 

Consumption of paper and board in India averaged in 
1950-52 nearly 260,000 tons, of which about 155,000 tons 
were domestically produced and the balance (including all 
the newsprint, about 60,000 tons) imported. This corre- 
sponds to a consumption of 0.7 kg. per inhabitant. The ex- 
tensive program of industrial and educational development is 
expected to bring about a considerable rise in consumption, 
which is estimated by the FAO Survey Mission to reach 
480,000 tons by 1962 and over 900,000 tons by 1972. For the 


Table XXXV. Estimated Consumption of Paper and 
Board in India, 1960-62 
Thousand metric tons 


: Other paper 

Newsprint and board Total 

Apparent consumption: 
0 75 172 247 
1951 50 206 256 
1952 54 218 272 
1950-52 60 199 259 
Estimated 1960-62 120 310 430 
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purposes of the present survey it is estimated that consump- 
tion will rise to 430,000 tons by 1960-62: 

Paper consumption in Indonesia, 85,000 tons before the 
war, was still in 1950 at 58,000 tons, well below the pre-war 
level. In the following 2 years it had risen to 80,000 to 
85,000 tons and is estimated to have reached 110,000 tons 
in 1953. By 1960-62, it is estimated that it will have risen 
to 180,000 tons. 

Similar trends are evident throughout Asia. Estimates of 
current and future consumption are summarized in Table 
XXXVI. 


Table XXXVI. Estimated Consumption of Paper and 
Board in the Far East, 1950-52 and 1960-62 
Thousand metric tons 


Percentage 

1950-52 1960-62 rise 

Japan 1130 2500 PAL 
India 258 430 66 
China 210 500 138 
Indonesia 74 180 143 
Philippines 56 110 96 
Pakistan 50 92 84 
Other countries 147 238 _62 
Total 1925 4050 110 

Of which: 

Newsprint 450 1070 138 
Other paper and board 1475 2980 J02 


Again it should be remarked that consumption was rising 
rapidly from 1950 to 1952; thus the 110% increase over the 
1950-52 average corresponds to a rise of only 83% over ap- 
parent consumption in 1952. 


To produce 270,000 tons of newsprint and 1,230,000 
tons of other paper and board in 1950-52 countries of the 
Far East consumed annually on average 1,015,000 tons of 
paper pulp.t Paper and board imports corresponded to 
320,000 tons of pulp, bringing the pulp equivalent of total 
paper consumption up to 1,335,000 tons. Assuming that 
imports are of the same order of magnitude in 1960-62, the 
pulp equivalent of the estimated paper consumption will 
rise to 3,080,000 tons. Dissolving pulp requirements, 
195,000 tons in 1950-52, are estimated to rise to 350,000 tons. 


This indicates a rise in total pulp needs from 1,530,000 to 
3,400,000 tons, i.e., by 122%. The rise in pulp requirements 
is steeper than that in paper consumption because the share 
of newsprint, in the manufacture of which there is less scope 
for using waste materials, is expected to increase considerably. 

Most of the pulp used in Far Hastern countries was do- 
mestically produced, imports averaging in 1950-52 only 
85,000 tons annually; of this 59,000 tons consisted of dissolv- 
ing grades. 

Resources of papermaking materials in the region are ex- 
tensive and varied, though they are not evenly distributed. 
Forests cover some 450 million hectares, or 20% of the total 
land area. It has to be borne in mind, however, that only 
214 million hectares, or less than half the total, are classed as 
accessible. Great tracts in the interior of China, along the 
Himalayan slopes from Pakistan to Burma, and considerable 
areas in Thailand and the outer islands of Indonesia consist of 
untouched forests. Of the accessible forests only 170 million 
hectares, about four fifths, are in use. Forty-four million 
hectares of accessible forest have not yet been exploited. 
Table XX XVII summarizes some of the main features of the 
forested area in the region. 


Thus, in this most populous region of the world the area of 
accessible forest per inhabitant is very low—about one sixth of 
a hectare. This is about half the corresponding figure for 
Europe and one twelfth that for Latin America. Within the 


} Excluding so far as the available data allow, pulps of oth 
fibers, e.g., bamboo, sabai grass, bagasse, etc. PPS) Sh het aga 
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Table XXXVII. Forested Area in the Far East 


Accessible forests—— 


Total, Hectares Conifers as 


Forest area 


as percentage million per percentage of 

Country of total area hectares head forests in use 
Regional total 25 230 OR, 745) 

Of which: 

Burma 58 2 135 4 
China 9 28 0.06 84 
India 22 17 0.14 5 
Indonesia 64 11 0.16 1 
Japan 62 22 0.26 42 
Pakistan 5 3 0.03 20 
Philippines 55 11 0.53 3 
Thailand wa 16 0.83 1 


region, area per inhabitant varies from 0.04 hectare in China 
and Pakistan to 8 in Burma and over 16 in Indonesian Borneo. 

Broadleayed species predominate, and about three quarters 
of the forests in use consist of hardwoods. They are mainly 
dipterocarp forests, composed of a great number of species 
per hectare, of which often only a few are currently of com- 
mercial use. Burma, Indonesia, Malaya, and Thailand have 
large teak stands; in both China and Japan temperate hard- 
woods, such as oak, birch, and aspen, occur. Eucalyptus, as 
natural stands, are found only in Indonesia. 

Conifers represent one quarter of the area of forests in use, 
and are unevenly distributed in the region. Spruce, fir, 
larch, pine, chamaecyparis, and cryptomeria are found in 
Manchuria, in the interior of China, in Japan, and West 
Pakistan. Elsewhere conifers are scarce and consist partly 
of artificial stands (Pinus merkusti, khasya, insularis, Agathis 
and Podocarpus). 

Hitherto only in China and Japan have conifers been used 
for pulping, but clearly the region’s coniferous resources rep- 
resent a valuable potential for papermaking. And though 
temperate hardwoods are being used increasingly in Japan, 
the region’s immense resources of tropical hardwoods have 
as yet not been tapped. Tests have established the pulpa- 
bility of various species and mixtures, but in general the tropi- 
cal hardwoods of the Far East have not attracted the same 
attention as in Africa and Latin America. This may be at- 
tributed to the fact that the region still contains considerable 
reserves of conifers, as yet unexploited, and immense resources 
of bamboo. 

Bamboo is found all over the region in areas with high 
rainfall. It is estimated that there are some 400,000 hectares 
in Viet-Nam, 200,000 in Cambodia, and 100,000 to 110,000 
in both Japan and Pakistan. In India, especially in the States 
of Madras, Assam, Orissa, Bombay, and Coorg, and in Burma 
there is sufficient bamboo to support sizable pulp industries. 
Bamboo is today India’s most important papermaking ma- 
terial, while China, which has made paper from bamboo for 
many centuries, makes use of it on an industrial scale at plants 
in Shanghai and in the province of Fukien. 

Many other potential papermaking materials occur locally, 
as, for example, reeds and grasses in Hast Pakistan, sabai 
grass in several Indian States, abaca in the Philippines, and 
the Nipa water palm in tropical zones. 

Though the region as a whole has resources capable of sup- 
porting a pulp industry many, many times its present size, 
the raw material supply in certain countries already gives 
cause for anxiety. 


One of the most serious problems is that faced by Japan 
where the forest area was reduced by 45% and standing stock 
by 33% as a result of territorial losses after the war. ‘ Most 
serious was the loss of the forests of Southern Sakhalin, which 
before the war supplied the pulp industry with 56% of its 
raw material. Although 62% of the land area is forested (a 
higher percentage than in Sweden), because of the dense 
population forest area per inhabitant is only 0.26 hectare 
or lower than the European average. Of the 22.6 million 
hectares of forest, only 800,000 are classed as inaccessible. 
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Thirty-one per cent of the forests in use consist of pure 
conifers, 45% of pure broadleaved stands, and the rest, apart 
from 7% open areas, of mixed woods. 

The volume of standing timber, however, is low, only 
1574 million cu. meters, or 72 cu. meters per hectare. The 
figure for coniferous stands only 85 cu. meters per hectare, 
compares unfavorably with that in Scandinavia (about 100, 
with a less favorable climate) and with that in the Central 
European Coniferous Belt (160 to 250). An indication of 
the wood supply problem is given by the fact that annual 
cut in 1948-52 averaged 59 million cu. meters, against an 
estimated allowable cut of 46.5 millions. An ambitious 
afforestation program cannot aiford relief for many years, 
and exforts are concentrated on bringing the few inaccessible 
forests into use, which is proving expensive, and on pulping 
more and more hardwood. In 1952, hardwood accounted for 
only 3% of the 5 million cu. meters of pulpwood utilized. 
More than half the total cut in Japan is used for charcoal and 
as fuelwood, and though the proportion is being reduced, re- 
leasing quantities for industrial use, Japan’s limited fuel re- 
sources set a limit to what can be achieved in this direction. 

Nevertheless the pulp and paper industry continues to 
expand. Paper and board capacity in 1952 was reckoned 
at 1,940,000 tons and was expected to rise to 2,060,000 tons 
at the end of 1953, the increase including five additional news- 
print machines with an aggregate annual capacity of 36,000 
tons. 

Table XXXVIII. Capacity and Production of Japanese 
Paper Industry, 1952-53 
Million metric tons 


Other paper 


Newsprint and board Total 
1952 capacity (end year) 0.49 1.45 1.94 
1952 production 0.28 1.10 1.38 
1953 capacity (end year) 0.53 il 3} 2.06 
1953 production (est.) 0.43 1G eal 


A similar rapid development is taking place in pulping 
capacity. Completions during 1953 included, besides a 
20,000-ton high-alpha sulphite plant, two bleached sulphate 
mills with a total capacity of 30,000 tons, while among the 
mills at present under construction may be noted four new 
semichemical pulp mills with a total capacity of 42,500 tons. 

It is difficult to gage future developments. Prevailing 
anxieties would suggest that expansion must slow down later 
in the decade. The achievement of the paper production 
targets mentioned earlier would seem to depend on securing 
steadily increasing quantities of pulpwood and/or pulp from 


abroad. This would presumably enable Japan to become an — 
important exporter of paper and board to other Asian markets; | 


so far she has not succeeded in restoring this trade to its pre- 
war level. If raw material supplies do limit expansion, then 
it is likely that rising domestic requirements will, as today, 
absorb nearly all her own production. The account of Japan’s 
own forest resources above will have made it clear that future 
increases in the supplies of domestic pulpwood are likely to 
be attended by rising costs; these would lower the competitive 
power of finished paper products in foreign markets. 

In China, however, raw material resources would not seem 
to impose any limit to expanding pulp output. Today ex- 
tensive use is made of bamboo, and bagasse is being success- 
fully used in Szechuan. Moreover, it has been established 
that in many provinces the forest reserves are much greater 
than had been assumed. Increasing coal output and im- 
proved communications are facilitating the diversion of fuel- 
wood to industrial use. 

As mentioned earlier, it seems likely that output is reaching 
the maximum possible on the basis of existing capacity, and 
that any further increase will be contingent on the buildings 
of new mills. Construction began this year on two important 
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projects, a new paper mill in Kiamusze, Northwest China, 
and a considerable expansion of the existing Kwantung paper 
mills. By 1956, the latter is expected to provide, besides a 
substantial increase in newsprint output, 10,000 tons of chem- 
ical pulp for the use of other paper mills. Nothing is known 
of future plans, but the current emphasis on developing heavy 
industry, transport, and communications would suggest that 
this region, for the time being, rely largely upon imports to 
meet her rising requirements. 

Though India today is largely self-sufficient in paper and 
board (excepting newsprint) industrial development and rising 
literacy call for a more ambitious development of pulp and 
paper production than is at present planned if expected 
additional requirements are to be fully met. Materials are 
at hand in the shape of bamboo and bagasse and in certain 
areas mixed hardwood forests could be utilized. In the 
long term the coniferous resources of the Himalayas will 
become important as a source of mechanical pulp, while there 
is scope for developments based on plantations of eucalyptus 
and other species. The new integrated 30,000-ton newsprint 


mill at Nepanagarh, based on bamboo and salai wood, is 
expected to come into production this year, while several 
other paper and board mills, based on bamboo and bagasse, 
are planned, as well as some extensions to existing plants. 
Preliminary investigations suggest that there is sufficient 
fibrous raw material in the country to cover needs in the next 
20 years, save for newsprint. An adequate indigenous pro- 
duction of newsprint would seem to depend on the possibilities 
of utilizing bagasse, on the plantation of suitable species, or 
on the successful exploitation of the Himalayan conifers. 
The last of these would not seem to be economic at the present 
time. 

In most other Asian countries, where consumption is low, 
new developments have to take into account the size, as well 


as the nature and location, of the domestic market. 


On the 


other hand, the smallness of the market may be partly offset 


by geographical considerations. 


The Philippines, for ex- 


ample, with a consumption of only 50,000 to 60,000 tons, is 
estimated, by virtue of its position, to enjoy a “geographical” 


protection of 15 to 20%. 


Here two small mills are already in 


Table XXXIX. Pulp and Paper Mills Under Construction or Likely to Be Constructed During the Current Decade in the 


Far East 
Thousand metric tons per annum 
Capacity ‘- 
Other Me- 
papers chant- Chemi- 
, News- and cal cal 
Country Site print boards pulp pulp Process” Raw material Remarks 
Far East (excl. 
China and 
Japan) 
Burma Arakan area ae 12 30 4 Bamboo 18,000 tons of pulp 
for export 
India Nepanagarh 30 ae 18 12 1+ 4 Boswellia serrata Under construction 
2 and bamboo 
Sirpur e 10 8 4 Bamboo Extension project 
under construc- 
Be tion 
adravati oe 4 4 4 Bamboo Extension project 
under 
ay construction 
E = mianagar we 13 12 4 Bamboo, bagasse Extension project 
pa aranpur i 2 2 3 Sabai grass Extension project 
Eee re 6 ay 3 Sabai grass Extension project 
eS ai 28 25 4 Bamboo Extension project 
yuuru, Madras 5 5 5 Bagasse Under construction 
West Bengal 3 3 (2) 2 i. 
ce Bombay : 3 3 G Bamboo= i. | oa 
ombay ae 3 See re ine pap 
Hyderabad ' 15 ib 116 (mee al 
oorg nS 15 15 4 Bamboo and 
/ mixedwoods  —_........ 
Assam. - 15 15 1+ 4 Bambooand Pinus  ..... 
. ; : khasca 
Indonesia A Soe aes om ] we 18 4 Pinus merkussi Unbleached pulp 
a 12 4 8 1+ 4 Pinus merkussi Bleached pulp 
a Agathis 
N loranthifolia 
orthern Sumatra er; 12 12 4 Pinus merkussi For completion by 
E ; 1963 
ast Java 3: 12 13 (?) Bamboo For completion by 
Pakistan puandraghons of 30 30 4 Bamboo Under erection 
i 1 
pect -- 5 8 6 Straw Under construction 
Khulna 30 20 8 é Grass Under construction 
sas 2 1 EHexcaecaria Chemical pulp from 
Rn agallocha extension 
Philippines Davao 9 3 Ab t Chandraghona 
es é EXSWERMED ig 
30 Hardwood sawmill 
Northern m = waste: 1...) / ee 
Mindanao ie 25 25 Hardwoodwaste ~~... 
Manilla 7 45 
| Locally produced 
ene Kanburi % 10 10 B pup FERS 
Ree Naan Dean Beg amboo Extension project 
ety ie 18 = 18 1(?) +4 Pinus khasya ae a 
ota 60 32 492 305 


* (1) Mechanical process; (2) 
semichemical process. 
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sulphite process; (3) soda process; (4) sulphate process; (5) caustic soda- 
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operation, one using bagasse, the other imported pulp. The 
most promising of the various projects discussed is a pulp 
mill at Davao, using abaca waste. A large part of the Ben- 
euet pine resources, which might be considered for pulping, 
is already taken up by sawmill concessionaires. Apart from 
the Davao project mentioned, most of the other schemes under 
discussion require further investigation as to markets and the 
availability and suitability of resources. 

Indonesia, with 62% of its land area forested—1.2 hectares 
per inhabitant—would seem to be well endowed. Again, 
however, the distribution is unfavorable, since Java, with a 
population of 55 millions, has only 0.012 hectare per head if the 
protective forests are excluded. More than two thirds of the 
Indonesian forest resources consist of tropical rain forests of 
mixed hardwoods. There are, however, important stands of 
both Agathis loranthifolia and Pinus merkussti, fast-growing 
conifers which offer good pulping prospects. Bamboo grows 
well in Indonesia; since however, it is at present entirely 
grown by farmers for their own use (building materials, etc.) 
commercial plantations would be required to provide material 
for pulping. Some 10,000 to 20,000 hectares have been ear- 
marked for this purpose in East Java. Though rice is the 
most important food crop, the two existing mills, which op- 
eraie on rice straw, already have difficulty in securing supplies; 
further developments based on rice straw would call for a 
fundamental change in agricultural methods. 

Low consumption and unsettled political conditions hamper 
the development of pulp and paper production in the asso- 
ciated states of Indochina. Nearly all of the 28,000 tons 
total is consumed in Viet-Nam, consumption in Cambodia 
and Laos together amounting only to 540 tons. All supplies 
have been imported since the destruction of the Vietri mill 
in 1945. Apart from the immense tropical hardwood re- 
sources, there are extensive stands of Pinus khasya, while 
bamboo grows freely in many regions. 

In Burma, Thailand, and Pakistan, as already mentioned, 
there are considerable reserves of bamboo. The problem, 
however, is to insure accessible supplies in sufficient quantity 
in locations suitable for siting pulp mills. It must not be 
overlooked that throughout the Far East bamboo serves as 
poor man’s timber, so that the diversion of many accessible 
stands to industrial uses cannot be contemplated. 

Details of all pulp and paper expansion plans in the Far 
East region (excluding Japan and China) are given in Table 
XXXIX. Developments in China and Japan have been 
omitted from this table partly because less detail is available 
concerning future plans, but mainly because, as the earlier 
discussion has shown, both these countries present special 
problems in relation to their future domestic supply/demand 
position. It is therefore possible only to draw general con- 
clusions concerning the extent to which these countries will 
add to or be able to reduce the regional deficit in the coming 
decade. 

Some of the projects listed are under construction; others 
are still at the discussion stage. Some are unlikely to be 
initiated during the period covered by this survey of prospects, 
e.g., it is doubtful whether more than two of the four projects 


pa for the Philippines will be embarked upon before 1960— 
62. 


However, if all these projects were carried out, they would 
add about 400,000 tons to the region’s pulping capacity and 
about the same amount (including 60,000 tons of newsprint) 
to the region’s paper and board capacity. This compares 
with an expected increase in requirements during the decade 
of about 465,000 tons. As Table XL shows, the expansion 
would just about keep pace with the rise in demand for paper 
and board other than newsprint; it would entail a deficit 
in newsprint 80,000 tons greater than at present. 


This table assumes that imports of paper and board into 
the region will continue at their current level. The final 
column refers not to total deficit, but to the increase in deficit. 
It has also to be borne in mind that the estimate of additional 
capacity set out in the preceding table is an exceedingly opti- 
mistic one. The expected increase in the regional deficit 
in Table XL may therefore well be an underestimate. To it 
must be added increasing import requirements in China, in 
the light of our discussion of prospects in that country. Nor 
is there any firm promise of the regional deficit being reduced 
by any substantial net contribution from Japan. 


Our brief review of prospects in the Far East region has 
therefore led us to the following conclusions. Demand for 
paper and board will continue to rise rapidly throughout 
the region. Coniferous resources, though scattered, are by 
no means negligible, and there are ample supplies of other 
materials suitable for pulping, though they are not evenly 
distributed. Projects at present contemplated in the region 
(excluding China and Japan) would seem adequate to satisfy 
the expected increase in demand for paper and board, but 
would leave the region with an increasing deficit in newsprint. 
It therefore seems urgent to consider whether there are any 
additional prospects of developing the region’s newsprint 
capacity. Japan is likely to continue to be the most im- 
portant producer and consumer of paper products in the re- 
gion, but her raw material difficulties, coupled with the rate 
at which domestic demand is rising, seem likely to limit her 
possibilities of reducing the deficit elsewhere in the region. 
Industrial and cultural developments in China suggest that 
her importance as a market for pulp products will increase 
in the next decade. 


Near and Middle East 


This regiont has a population of just under 80 millions. 
Most of its people—between 75 and 90% in most countries— 
are engaged in agriculture and animal husbandry. Save for 
petroleum, industry is little developed, and many branches 
have not passed beyond the handicraft stage. The literacy 
rate is very low, estimated at 15 to 25%. It is thus not sur- 
prising that paper and board consumption is small, a mere 
100,000 tons for the whole region, and consumption per 
inhabitant, at 1.3 kg., among the lowest in the world. 


Newsprint consumption, about 24,000 tons in 1950-52, 
has more than doubled as compared with prewar; the rise in 
consumption of other categories has been much less. Turkey 


+ Comprising for the purposes of this Survey. Aden, Af i 

a , Afghanistan, C 
Tran, Iraq, Israel, Jordan, Lebanon, Trucial, Oman, Saudi Arabia soa 
Turkey, and Yemen. i ; 


Table XL. Estimated Increase in Paper Production Capacity and Demand in the Far East (Excluding China and Japan) 
1950-52 to 1960-62 
Thousand metric tons 


Estimated Estimated 18 
Present Prony FEI Moal MENS Increase 
; consump- P. t . poe increase in in deficit 
seit fy imports produton caactly “ipe-02 195658 
Newsprint ice oe metric tons 2 
Other paper and board 405 230 175 332 as - 
All paper and board 565 375 190 392. aE “73 
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The fuel that sparked our nation’s growth 
secures her greater future 


A young America—primed by a new 
and power-packed fuel—became a great 
industrial giant almost overnight. Coal 
had supplied the first unwavering spark 
which was to grow into the brightest 
productive flame the world has ever 
known. 

After being served so well in the 
past and present, America looks again 
to dynamic coal for greater prosperity 
and security in the future. The vast 
Bituminous fields along the Baltimore 
& Ohio contain excellent coals in wide 
variety —available for centuries to come. 


BITUMINOUS COALS 
FOR EVERY PURPOSE 
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Highly mechanized mines, equipped and 
ready for any demands, will help main- 
tain long-range cost stability. And 
improved utilization methods will 
meet the increased requirements of the 
future by providing greater coal-burn- 
ing efficiency. 


CALL ON OUR COAL TECHNICAL SERVICE 


You'll receive complete information from 

trained B&O experts about the kind and 

size of Bituminous coal that fits your needs. 

best—at a price you want to pay. Write: 
COAL TRAFFIC DEPARTMENT 


BALTIMORE & OHIO RAILROAD 
BALTIMORE 1, MARYLAND 


Baitimore & Ohio Railroad 


Constantly doing things — better ! 
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Table XLI. Forest Resources in the Near and Middle East 


Woodlands : ere ye 
— as sstbl rest. NN ra orests in Use — 
Sinks e Total ler i ee cea Total area, Percentage 
“ 6. a million per million of 
total area hectares head hectares conifers 
y Middle Teank a Se ant “aes _ : 28.8 22 
Middle and Near Hast 6 29.3 0.4 
Of which: f 
Turkey 14 10.3 0.5 ae 56 
Iran | 12 16.0 0.8 16. “. 
Saudi Arabia and Yemen gi @ a, 
Rest’ 2 3.0 0.1 2.5 22 


a Afghanistan, Cyprus, Jordan, Iraq, Israel, Lebanon, and Syria. 


is the largest consumer with 44,000 tons (of which 15,000 
was newsprint); Israel comes next, with 19,000 tons, and is 
followed by Iran with 14,000 tons. No other country con- 
sumes as much as 10,000 tons. 

The region as a whole lacks both the capital and skills 
to achieve a rapid transformation of the pattern of economic 
life; nevertheless steady changes are taking place, prompted 
in part by external aid in which several United Nations agen- 
cies are playing a prominent part. Improved communica- 
tions, irrigation projects, advances in public health, rising 
literacy will have a direct or indirect impact on the demand 
for paper. Efforts to improve the quality of exports of agri- 
cultural products will increase the demand for packaging 
grades. It is estimated that demand will rise to 150,000 
tons by 1960-62, of which newsprint would account for 
40,000 tons. 

Today the region imports three quarters of its paper sup- 
plies. Apart from a small output of paper and board in 
Israel and Iran (based on waste paper), production is confined 
to Turkey, where output in 1950-52 averaged 23,000 tons, 
including 5000 tons of newsprint. 

Much of the region can justly be described as a series of 
fertile islands in a desert sea. In many countries forest re- 
sources are negligible, as Table XLI shows. 

Woodlands cover some 33.5 million hectares, that is to say, 
only 6% of the total land area, the proportion being lower than 
in any of the regions we have considered. Vast areas in the 
subdesert and desert regions of Arabia, Syria, Iraq, and the 
high plateau of Iran are completely treeless. The entire 
region suffers from a chronic shortage of wood. Only in 
Cyprus (18%), Turkey (14%), and Iran (12%) does the for- 
ested area exceed 10% of the total land area. If Turkey and 
Tran are excluded, the area of accessible forest per inhabitant 
is only 0.02 hectare. For the region as a whole the figure is 
0.4 hectare. Conifers are mostly concentrated in the tem- 
perate and mountainous zones of Turkey, Lebanon, Syria, 
Cyprus, and Afghanistan. 

In spite of the fact that the topography of the region is 
often rough, over 85% of the forests are accessible and nearly 
all the accessible forests are in use. The exploitation in a 
large part of these forests, however, is confined to charcoal- 
burning. The only sizable virgin forests are found in Iran 
(about 2 million hectares of temperate and subtropical hard- 
woods on the northern slopes of the Elbruz mountains) and 
in the mountains of Turkey and Iraq. 


Low as are these figures of forest area, they nevertheless 
exaggerate the wealth of the region’s resources. Many of 
the stands, both coniferous and broadleaved, are degraded 
by overgrazing, charcoal burning, lopping and fire, and are 
therefore thinly stocked with a very low volume of standing 
timber per hectare and a low annual growth. Considerable 
areas described as forest in Iran, Turkey, and Iraq are no 
more than brushland and coppice. 

As in many other thinly forested areas, trees outside the 
forest assume a certain importance and a number of countries, 
notably Iran, Iraq, Israel, Jordan, and Syria, have irrigated 
plantations of poplar and eucalyptus providing constructional 
timber for local use and also, in the case of Turkey, pulpwood. 

In most countries the importance of sound forest manage- 
ment and bold afforestation schemes is now recognized. But 
it must be noted that in this region, perhaps more than any- 
where else in the world, priority must be accorded to the pro- 
tective role, rather than the industrial role, of new plantings. 

Of Turkey’s 10.5 million hectares of forest, more than 6.5 
millions consisting of degraded coppices and high forest so 
that the area capable of effective exploitation is less than 4 
million hectares. The most valuable reserves lie in the 
mountain valleys of the Black Sea region, where dense spruce 
stands occur. There are useful stands of pine in Central 
Anatolia, but the pine forests of the Mediterranean region 
have been seriously damaged by overgrazing. 

Though Iran records 16 million hectares of accessible forest, 
only 3 million hectares can truly be regarded as forest. 
Most of the rest consist of thin brushlands of Persian oak, 
yielding little but wood for fuel and charcoal. The best re- 
serves lie in the province of Masenderan along the Caspian 
Sea. Woodlands have entirely disappeared from the high 
plateau, but nearly every village has its irrigated poplar 
plantation. 

In Saudi Arabia and Yemen, forests scarcely exist, but 
again some villages have plantations of poplar and eucalyptus. 
Elsewhere the region scattered pockets of valuable timber, 
mostly broadleaved, occur, for example in Cyprus, Lataki 
(Syria), and the interior valleys of Iraq. Conifers are scarce, 
but Aleppo pine is found in Jordan, Israel, and Syria, junipers 
nn the dryer zones of many countries, cedar in Lebanon, 
Syria, and Cyprus, various pines in Cyprus, and deodar pine, 
blue pine, Himalayan spruce, and larch in Afghanistan. 

Nor does the region contain any great wealth of paper- 
making fibers other than wood. In few places do agricultural 


Table XLII. Pulp and Paper Mills Under Construction, or Likely to Be Constructed During the Current Decade in the 
Near East and Middle East 
Thousands metric tons per annum 
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Tests may show that there’s little brand 
_ difference in some of the heavy chemi- 
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| cals you buy. But there can be a real 
dollars-and-cents difference. 

Often, how you get them makes that 
difference. 

For example, a large midwestern 
| processor had been buying 50% liquid 
| caustic soda by tank car. At our recom- 
mendation this company decided to re- 
ceive caustic by barge. The result: a 
$72,000-a-year saving. 

If you can take caustic soda by water, 
why not look into barge delivery? All 
Hooker plants and caustic terminals, 


HOOK 
CHEMICALS 
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| 
| Could chemicals-by-barge 
save you *72,000 a year? 


are located on deep water. There’s a 
good chance that delivery by barge, spe- 
cially chartered or Hooker-operated, 
can pile up real savings for you. 

Call the nearest Hooker sales office 
or write us for more information on the 
dollars-and-cents difference the right 
method and volume of delivery can 
make for you. 


Se ACLS Eas ODE ESINGSESSE: 
NEW YORK ....... MUrray Hill 2-2500 
CHICAGO!~.-... ...+.. CEntral 6-1311 
NIAGARA) FAULS Terre 6655 
TACOMA .......... BRoadway 1215 
LOS ANGELES ....... TErminal 4-2411 


or NEvada 6-3826 


1905—Half a Century of Chemicals 
From the Salt of the Earth—1955 


HOOKER ELECTROCHEMICAL COMPANY 


ECONOMY-SIZE PACKAGE. Chartered barge, 
one of a fleet used in Hooker West Coast 
service, carries 11 cars of liquid chlorine and 
other chemicals on deck. Below deck are car- 
ried, 1,000 tons of caustic soda. The barge is 
seen here in Elliott Bay off Seattle, en route 
to a pulp mill in British Columbia. 


MIDWEST CUSTOMERS near Great Lakes get 
rapid service from Montague, Mich., or from 
Chicago. Two men can unload a 300-ton ship- 
ment of caustic soda from this specially-built 
Hooker barge in one fast, smooth operation. 


4704 BUFFALO AVENUE, NIAGARA FALLS, N. Y. 


NIAGARA FALLS ® TACOMA ® MONTAGUE, MICH. ® NEW YORK ® CHICAGO ® LOS ANGELES 
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Table XLIII. 


Estimated Increases in Paper Capacity and Demand in the Near and Middle East, 1959-52 to 1960-62 


Thousands of metric tons per annum 


ve ; Estimated Estimated ? 
increase in ole: in Estimated 
Imports Production capacity to emand to increase wm 
Category 1950-52 1950-52 1960-62 1960-62 deficit 
Newsprint 18 5 3 oe 3 a 
Other paper and board 56 22, 65 29 
Total 74 27 68 49 —19 


wastes arise in quantities sufficient to contemplate their 
industrial use. One important resource, however, of which 
further mention is made below, lies in the reeds and grasses of 
the lower courses of the Tigris and Euphrates rivers. 

The meagerness of the region’s fibrous resources, and the 
fact that many of the national markets for paper are still 
very small, has limited discussion of possible plans for adding 
to the region’s capacity to a handful of projects. These are 
listed in Table XLII. 

The capacity of the only existing mill in Turkey, at Izmit, 
was recently increased from 25,000 to 38,000 tons. It has 
been proposed that further extensions be undertaken, bringing 
capacity up to 60,000 tons, a figure which for site reasons 
would represent the maximum upper limit. The only other 
projects so far discussed in Turkey would be sited at or near 
Smyrna and, like the Izmit extension, would be based on 
conifers and straw. 

Though Iraq has negligible forests resources, the southern 
tracts of marshes bear limitless supplies of reeds, some of 
which are suitable for pulping. Spot counts suggest that there 
exists an area of 400,000 hectares of exploitable marshland 
bearing about 3 million tons of Phragmites communis. The 
12,000-ton mill contemplated would produce cellulose papers 
only. In the long term the production range could be in- 
creased by groundwood from domestic poplar. Since Iraq 
consumption today is only 5000 to 6000 tons, only part of 
which consists of papers which the planned mill could produce, 
this project, if proceeded with, would have to rely on the 
export market for the disposal of much of its output. 

Construction has started in Israel of a 22,000-ton mill at 
Hadera, north of Tel-Aviv; it is intended that production 
at this plant, which will operate partly on imported pulp, 
shall include 3000 tons of newsprint. 

Provided all these projects are completed, nearly 70,000 
tons will be added to the region’s paper and board capacity. 

It would appear that import requirements would diminish 
by about 20 thousand tons in the course of the decade, an 
improvement in local supplies of paper and board more than 
offsetting the increasing deficit in newsprint. It should not 
be overlooked, however, that one reason for the low levels of 
consumption prevailing in this region is the inability of many 
countries to spare foreign currencies for paper and board 
imports. Thus the projects in Turkey and Israel, and to a 
lesser extent that in Iraq, are likely to find their output readily 
absorbed by the domestic market so that the new production 
will lead to a less than proportionate displacement of imports. 
Moreover, the region’s pulp deficit would increase slightly. 

Throughout the Near and Middle East region the level of 
paper consumption is low, and though increases may be ex- 
pected during the current decade aggregate demand will 
continue to be small in relation to the world total. Supplies 
of fibers suitable for papermaking are very limited. Expan- 
sion plans now under discussion or in course of construction 
would leave the region with an increasing deficit of newsprint, 
though for other categories of paper and board import re- 
quirements may undergo little change. The region will thus 
continue to be largely dependent on imports of paper and 
pulp, but incentives for further development of production 
within the region will be limited until national markets have 
increased beyond their present size. 
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Africa 


The 200 million or so inhabitants of this region consume 
about 450,000 tons of paper and board annually: 53% 
of the total is consumed in the Union of South Africa; Egypt, 
the next largest consumer, accounts for another 16%; Algeria, 
Tunesia, and French Morocco between them consume about 
15% of the total. For the region as a whole, consumption 
per head is about 2.2 kg. In South Africa, it is 33 kg.; in 
Egypt and French North Africa it is between 3 and 3.5 
kg.; in the rest of Africa it averages only half a kilogram.$ 

Africa thus presents, perhaps more than any other region, 
extreme contrasts in levels of paper consumption, reflecting 
disparities in the economic and cultural development of dif- 
ferent parts of the continent. 

Newsprint accounts for about 80,000 tons of the total 
regional consumption. All newsprint is imported from other 
regions, as is three quarters of the supply of other categories 
of paper and board. In addition a small quantity of pulp is 
imported to supplement domestic production. 

Advancing industrialization in South Africa, together with 
moves, toward self-government accompanied by development 
projects and rising literacy elsewhere in Africa, is expected 
to bring about a rapid increase in demand, which is estimated 
to reach 710,000 tons in 1960-62, including 150,000 tons of 
newsprint. 

For the most part local markets in the region are small, 
usually too small to support mills of an economic size. Of 
the 90,000 tons of paper and board produced on average in 
1950-52, over 50,000 tons was manufactured in the Union 
of South Africa, and practically all the rest in Egypt and 
French North Africa. 

The two most striking features of the pulp and paper situ- 
ation in Africa today are, first, the relative scarcity of suitable 
raw materials in South Africa, which today produces and con- 
sumes more than half the continent’s total, and, second, 
the interest being taken by metropolitan countries in the 
possibilities of developing new sources of pulp in their over- 
seas African territories. 

The main facts about Africa’s forest resources are summa- 
rized in Table XLIV: 

The first outstanding fact to note is that though 27% of the 
continent’s land area is forested, in North Africa and in the 
Union forests cover only 1% of the land area. Of the tropical 
forests of West and Equatorial Africa, which account for 
more than half of all the continent’s forests, only one fifth 
are accessible, and only 10% in use. 

Over much of the continent the very term “forest’’ bears 
a meaning strange to one accustomed to the forests of the 
temperate zones. Large areas are covered with wooded savan- 
nah, given way to shrub and thorny formations. These 
very open and scattered forests—for as forests they are usually 
classified—have a low economic value. Standing stock is 
typically between 10 and 50 cu. meters per hectare, with 
annual growth often less than 1 cu. meter per hectare. These 


§ This estimate may be slightly on the low side. Many of the inde- 
pendent African countries, as well as nearly all the dependent territories, 
have a very low consumption, wholly met by imports. The published trade 
statistics seldom give detailed paper import figures. Moreover, a substan- 
tial part of paper consumption is met by imports of paper and board manu- 


peuarers which, so far as possible, have been omitted from the figures quoted 
above. 
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IMPCO 


PULP SCREEN 


As a top performer in pulp screening, the Impco 
Lindblad has many outstanding features. For in- 
stance, due to its unique vat design, at no extra 
cost to the mill, sub-floor piping is possible. This 
means significant savings in piping expense on the 
runs for inlet and outlet piping. The neat arrange- 
ment provides uncluttered tending aisles and re- 
quires minimum floor space in either single or multi- 
screen installations. 

These higher density type vibrating units are 
delivering quality pulps at densities above 1.5% 
A.D. in bleached, unbleached, semi-chemical and 
board mill installations. 

For complete information on this screen, send for 
Bulletin B4-1. 


MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


SHERBROOKE MACHINERIES LIMITED, SHERBROOKE, QUEBEC 
Manufacture Similar Equipment in Canada 
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Table XLIV. Forest Resources of Africa 


aie Se s ea— Accessibl rest ——Forests in use————~ 
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North Africa 8 1 5 re : - ri 
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Hee 314 30 168 2.6 61 0.01 


open formations occur in each of the regions distinguished, 
but especially in that described as the “rest of Africa,”’ which 
includes the whole of East Africa, Sudan, and Rhodesias, etc. 

Thus, with immense treeless tracts in the north and south 
of the continent, and a large proportion of the accessible forests 
consisting of the formations just described, little significance 
can be attached to the fact that the area of accessible forest 
per inhabitant (1.4 hectares) is above the world average and 
five times that in Europe. 

Conifers constitute a very small percentage of the total 
area of forests in use; as natural stands they are found only 
in mountainous zones or in the Mediterranean vegetation 
zone. 

The forests of the Union of South Africa are mainly situated 
in the subdesert vegetation zone. The indigenous forests 
consist almost entirely of slow-growing hardwoods. But, 
since 1880, artificial forests of quick-growing species have been 
systematically planted; progress has been particularly rapid 
during the last decade. By 1950, artificial stands covered 
670,000 hectares, including 220,000 hectares of conifers. 
Among the hardwoods planted, the most important are 
eucalyptus (150,000 hectares), acacia, or wattle (250,000) 
and poplars (13,000). Growing stock on the coniferous 
plantations is estimated at 22.5 million cu. meters, or 100 
cu. meters per hectare. Table XLV shows the age distribu- 
tion in these coniferous plantations: 


Table XLV. Age Distribution of South Africa’s Co- 
niferous Plantations 


Percentage of the total 


Age group volume of conifers 
10 years and under 20 
11 to 20 years 35 
21 to 30 years 35 
Over 30 years 10 


In West and Central Africa dense evergreen and deciduous 
tropical formations predominate, part of them (Gold Coast, 
Dahomey, Nigeria, Belgian Congo, French Cameroons, and 
French Equatorial Africa) belonging to the rain forest type. 
These forests have a very mixed composition and frequently 
only a few species are used commercially. In the rain forests 
growing stock per hectare is very high, varying from 400 to 
1000 cu. meters. Growth is typically around 15 cu. meters 
per hectare, but log extraction in these areas being exploited 
may amount to only 1 or 2 cu. meters per hectare. The whole 
of this immense region is completely devoid of conifers, either 
as plantations or in natural stands. 

Two thirds of the forests in use in the semi-arid Mediter- 
ranean vegetation zone of North Africa are broadleaved 
(mainly oak species, such as cork oak and holm oak) but coni- 
fers, often in pure stands, are found in the high plateau (Atlas 
cedar, Aleppo pine, thuya, and cypress) and in the steppe 
forests (junipers). 

Elsewhere in Africa the forests are mainly situated in the 
tree-savannah vegetation zone, with an annual rainfall of 
not more than 1000 mm. and a long dry season of 7 to 81/5 
months. These grassy, open forests give way to thorn and 
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shrub in regions where the rainfall drops below 500 mm. a 
year. Only in the mountainous regions (Ethiopia, Kenya) 
do important areas of conifers (cedar, Podocarpus) appear. 

We have noted the strenuous efforts that are being made in 
South Africa to remedy the lack of forest resources by addi- 
tional pine and eucalyptus plantations. The four mills 
operating today are based on plantation pine, eucalyptus, 
wattle, and imported pulp, together with a very high rate of 
waste paper usage. Indeed, waste paper has been described 
as South Africa’s “no. 1 papermaking material.” One of 
South Africa’s greatest potentials is cereal straw, as yet hardly 
exploited; apart from the difficulties of collection, present 
agricultural methods do not free large quantities for industrial 
use. The sugar-growing area of Natal offers further possi- 
bilities; one bagasse-based project, a 6000-ton paper and 
board mill, started production last year at Felixton, and plans 
have been completed to double its capacity. Construction 
has also started in Natal of a 36,000-ton dissolving pulp mill 
(mainly for export) based on eucalyptus plantations. Though 
the pulp and paper industry is developing rapidly in South 
Africa, its future rate of expansion will be governed mainly 
by the progress of pine and eucalyptus plantings. 

North Africa is similarly handicapped, as Table XLIV 
shows, by lack of forest resources. Egypt, the largest con- 
sumer, is anxious to develop indigenous production and the 
Permanent Council for the Development of National Pro- 
duction has called for tenders for the construction of a 30,000- 
ton mill. Such a mill would have to be based on agricultural 
residues—cereal straw, cotton stalks, and bagasse, with per- 
haps some papyrus and bamboo. The cellulose content of 
agricultural by-products becoming available annually is 
estimated at over 3 million tons. 

French North Africa has long exported considerable quan- 
tities of esparto to Europe, mainly to the United Kingdom, 
whose annual imports of esparto have averaged 300,000 tons 
in normal times. There is already a paper industry in North 
Africa, based on esparto, and additional mills for the manu- 
facture of esparto pulp for export are planned. Esparto 
resources in Algeria, Tunesia, and Morocco are estimated at 
7.2 million hectares, with a theoretical yield of 2.2 million 
metric tons of dry material. Actual production, however, 
is only about a quarter of this figure, since vast areas lie 
beyond the reach of present road and rail communications 
and there are limits to the labor available for harvesting. 
Furthermore, steps have been taken to prevent exhaustion 
in the more accessible areas. In recent years, Libya has 
developed an important export trade in esparto. The crop 
averaged 25,000 tons in the years 1948-50 and it is estimated 
that good management and improved communications would 
enable the harvest to be easily doubled. The material re- 
sources of North Africa are today being supplemented by 
plantings of eucalyptus and poplar. 

By far the most important reservoir of fibrous material in 
the African continent is the immense belt of tropical hardwood 
forests of West and Central Africa—French West and Equa- 
torial Africa, Nigeria, the Gold Coast, Belgian Congo, 
Angola, etc. Though these forests have during the last 
few decades been yielding a steadily increasing flow of saw 
and veneer logs, mainly for export, it is only since the war 
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At latest count, papermakers were turning ALWax and Waxing Sizes into profit 
on more than 170 different paper products—from butcher’s wrap to beaverboard, 


from cup paper to crate liner. 
And no wonder. For they have their choice of 17 of these sizes to produce: 


¢ higher liquid resistance 

¢ improved pliability and folding 
¢ smoother printing surfaces 

e less tendency to curl 

e better staining, brighter color 

e high scuff resistance 

e easier calender finishing 


Every one of these 17 sizes will give top performance on your AMERICAN 


machines. And every one is backed by the skill and experience 
of Cyanamid Technical Service. We're ready to serve you today. 
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that they have come to be considered seriously as a possible 
source of pulp. The problems attached to their utilization are 
well known. 

Some of these problems stem from the nature and occur- 
rence of the material itself. Pure stands are seldom encoun- 
tered in tropical forests. An area of several thousand hectares 
may contain as many as 200 different species, though in gen- 
eral not more than 20 will predominate. Almost invariably, 
therefore, any plan for utilizing tropical forests for pulp must 
envisage pulping mixtures of hardwoods. The species met 
with may vary considerably in specific gravity, from 0.2 
to 1.2 (oven-dry weight) in some cases. This fact determines 
the pulping techniques which may be applied. All hardwoods 
are short fibered, and this restricts their papermaking versa- 
tility unless the resultant pulp can be mixed with long-fibered 
pulp. The general level of economic development in the 
tropics is usually low, so that installation and maintenance 
costs, skilled labor, transport and chemical costs may be 
high, perhaps so high as to offset the cheapness of the raw 
material. Finally, in tropical Africa local markets are small, 
so that any project of an economic size must, at this stage be 
conceived primarily in terms of export possibilities. 

With rising pulp needs in Europe, and with less and less 
coniferous pulpwood becoming available for import, the wood- 
deficit countries have turned their attention to the possibilities 
otfered by the tropical forests in their African dependencies. 
A notable step forward, was the erection, at Bimbresso on 
the Ivory Coast, of a 6000-ton pilot plant, intended to dem- 
onstrate the possibility of manufacturing on an industrial 
scale pulp from the mixed hardwoods of the tropical forests. 
This plant, which started industrial operations in 1952, 
manufactures kraft paper using a soda-sulphur process; 
all chemicals are imported. Its start unfortunately coincided 
with the sharp fall of pulp and paper prices in 1952, and 
output reached only 1800 tons. 

The Ivory Coast project has confirmed that it is technically 
possible to manufacture pulp and paper from mixed tropical 
woods. Further experience is necessary to determine the 
most economic scale of operations in the tropics and to con- 
firm that tropical pulp and paper manufactured therefrom 
can compete in quality and price on the export market. 

Following the Bimbresso experiment, plans are under dis- 
cussion for the erection at Edea, in the Cameroons, of a 60,- 


000-ton mill. As yet no decision to proceed with this scheme 
has been taken. French opinion being divided as to the rela- 
tive merits of pressing on with African developments and 
additional projects based on straw and temperate hardwoods 
in metropolitan France. Meanwhile inquiries into the mate- 
rial potentialities at other possible sites, as well as pulping 
tests, continue. 

In the Belgian Congo, preliminary investigations have been 
conducted into the possibility of developing pulp production 
in the Mayumbe district. Lukula would seem to be the 
preferred site, but a good deal of additional information will 
need to be accumulated before a decision can be taken. A 
similar investigation has been taking place in the Lake Leo- 
pold II region. Here, however, the forests have been in- 
ventoried and 150,000 hectares reserved against a contem- 
plated mill capacity of 30,000 tons. 

It seems clear that the tropical forests of West and Hqua- 
torial Africa are capable of furnishing good quality bleached 
pulp for printing and writing paper and average quality pulp 
for kraft papers, and that they will eventually make a sig- 
nificant contribution to the world’s pulp and paper supplies. 
Their potential as a source of newsprint, mechanical and 
semichemical pulp is not yet established. Every individual 
project requires the closest scrutiny before a decision can be 
taken to proceed with construction, partly because of the 
heterogeneous composition of the forests, partly because of 
the complex economic factors involved. But many of the 
obstacles standing in the way of exploiting the tropical forests 
for pulp will become less serious as time goes on, since local 
markets will grow in size, communications will improve, and 
more and cheaper power will become available. 

Elsewhere in Africa various schemes are under considera- 
tion. Studies have shown that it would be possible to pro- 
duce 30,000 tons of pulp a year from the papyrus of the Isale- 
Upemba lakes region of the Belgian Congo; it has not yet 
been demonstrated, however, whether this material could be 
economically harvested and transported to the potential site. 
Recently a small 5000-ton paper and board mill using wattle 
and waste paper came into operation at Norton, Southern 
Rhodesia. 

The various projects recently completed, under construc- 
tion or likely to be constructed during the current decade are 
listed in Table XLVI. 


Table XLVI. Pulp and Paper Projects Under Construction or Likely to Be Constructed During the Coming Decade in Africa 
Thousand metric tons per annum 
Capacity 
Other Me- 
papers chani- Chemi- Dis- 
cee : News- and cal cal solving 
ountry Site print boards pulp pulp pulp Process® Raw material Remarks 
Africa 
South Africa Tugela ee 39 30 4 Pinus sp. Kraft pulp and 
i ‘ paper 
Enstra Ne 15 a 15 ee 44+ 5 Wood and straw 
Sabie, Eastern 18 Ae 15 3 ; 1+4(?) 
ear ete Te alee? Takis a fl gt > eae 
"Transvaal 18 ma 15 3 a 144 Pinus sp. Extension project 
elixton, Zululand : 12 10 (GA) Ba ame 
3 ve { agasse i 
Umkomaas, Natal a3 *. 36 et Eucalyptus Rayon pulp. Under 
Southern Norton, Salisbury 5 9 erection 
Pitas ry dee 5 CO) ek eee 0 es ee 
Belgian Congo — Kisela-Upamba 30 a Qo) Papyrus 
Freak fia coke 30. (2) Tropical woods ae 
eaoral 60 i. oe. Tropical woods No details available 
Africa 
French North Moroce 
tee Ge all 2 (?) Esparto grass No details available 
Casablanca, (?) + (2) Esparto grass No details available 
Egypt ae ye ae 20 a4 (?) Eucalyptus No details available 
v : 25 fe = ee No details available 
—< residues 
Total 36 92 30 251 36 


(0) Mechanical process; 
semichemical process. 
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2) sulphite p . : 5 
(2) sulphite process; (3) soda process; (4) sulphate process; (5) caustic soda-chlorine process; (6) mechano-chemical process; and (7) 
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Improved Design Features 
of BaW Recovery Unit assure... 


EFFICIENCY 


in Chemical and Heat Recovery 


@ COMPLETE INSTRUMENTATION 


—Combustion is stabilized by use of 
automatic air-flow controllers 


@ LOW FURNACE DUTY—Large, con- 


servative furnace assures complete 
combustion and maximum heat re- 


covery 


@ TIGHT SETTING — Monolithic con- 
struction, in which refractory, insula- 
tion and casing are integral with and 
supported on furnace and boiler, in- 
sures uniform expansion and _leak- 
proof setting 


@ CLEAN BOILER—Low ash carryover 


is the result of firing liquor at lower 
per cent solids 


@ NO ROUTINE LANCING—Use of 
improved soot blowers, correctly 
located in the recovery unit, results in 
a thorough and efficient cleaning cycle. 
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Typical modern B&W Two-Drum Recovery Uni 
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Table XLVII. Estimated Increase in Paper and Board Capacity and Demand in Africa, 1950-52 to 1960-62 
Thousand metric tons 


ne eee Estimated Estimated ‘ 
increase in apg as in Estimated 
ts Production capacity to emand to increase in 
Category Nee 1950-52 1960-62 1960-62 deficit 
, Newsprint 80 nil 36 70 34 
Other paper and board 280 90 92 19 
Total 360 90 128 260 132 


Together they would add 130,000 tons of paper and board 
and more than 300,000 tons of pulp to the region’s total 
capacity. Thus the region’s paper and board deficit would 
grow from 360,000 tons in 1950-52 to nearly 500,000 tons in 
1960-62. For newsprint only, the additional imports re- 
quired would be 30,000 tons; for other categories of paper 
and board, 100,000 tons. The latter figure, however, would 
be reduced if certain of the pulp projects planned were 
built as integrated pulp and paper projects (Table XLVI). 

These figures give an indication of the changes that may 
take place in the balance for the region as a whole. But for 
the African continent a regional balance can be misleading. 
The extra capacity contemplated in West and Equatorial 
Africa, and, though to a lesser extent, that in French North 
Africa also, goes beyond local requirements and would pri- 
marily feed the paper industries of Western Europe. This 
export surplus would be more than offset by increased import 
requirements in the rest of the continent. Many territories 
where consumption is low today, and where imports take the 
form of finished paper products, will begin to establish paper 
conversion industries, so that their import needs will shift 
toward less finished goods. Only in the Union of South 
Africa does the consumption level today approach European 
standards. How far it will rise during the current decade 
will depend as much on South Africa’s ability to pay for im- 
ports as on the rate of which her scant local resources can be 
utilized. 

Thus the next decade is likely to see important steps taken 
in the direction of utilizing the immense resources of the 
African tropical forests for pulp and paper; if successful, 
they will herald the emergence of a new element of funda- 
mental significance for the world’s pulp and paper prospects 
in the long term. Meanwhile, a variety of influences, pau- 
city of fibrous materials in some areas, economic backwardness 
in others, will make it necessary for the continent as a whole 
to import increasing quantities of pulp and paper from other 
regions during the next 10 years if rapidly rising needs are to 
be met. 


Oceania 


The 13 million people of Oceania consumed annually on 
average in 1950-52 675,000 tons of paper and board. Con- 
sumption per head, at 52 kg., is second only to that in 
North America. Newsprint accounts for nearly a third of 
the paper consumed, and as the following Table XLVIII 
shows, most of the newsprint and half the consumption of 
other categories is imported. 

In both Australia and New Zealand population is increasing 
rapidly, immigration adding to the high rate of natural in- 
crease; literacy is high, and the rate of industrial expansion 
since the war has been rapid and is likely to continue. Every- 


thing points to a big rise in paper demand in the current 
decade, and requirements for the region as a whole are esti- 
mated to reach 1 million tons by 1960-62, of which 310,000 
tons would be newsprint. In terms of pulp, requirements 
(including dissolving pulp needs) would increase from 630,000 
tons in 1950-52 to 950,000 tons. The paper produced within 
the region was manufactured largely from domestic pulp, 
imports averaging only 50,000 tons a year of which roughly 
one third consisted of nonpaper, dissolving pulp. 


Table XLVIII. Production, Imports and Apparent Con- 
sumption of Paper and Board in Oceania, 1950-52 
Thousand metric tons 


Net Apparent 
Production imports consumption 
Newsprint 31 185 216 
Other printing and writing 30 80 110 
Other paper 60 68 128 
Board 166 55 221 


Total 287 338 675 


The forest resources of Australia and New Zealand are, 
however, very different in quality. Table XLIX, which sum- 
marizes the main features, indicates a certain complemen- 
tarity. 

Only a tenth of New Zealand’s forests are classed as ac- 
cessible and in use, as against over a third of Australia. 
Australia’s forests are predominantly broadleaved (mainly 
eucalyptus); those of New Zealand predominantly coniferous. 
Standing timber in accessible forests in Australia is estimated 
at 770 million cu. meters, of which 735 millions are broad- 
leaved; the corresponding figure for New Zealand is 143 
million cu. meters, of which only 5 millions are broadleaved. 
These figures, in conjunction with the percentages accessible 
quoted in Table XLIX, demonstrate New Zealand’s relative 
wealth of coniferous resources. In 1950-52 Australia, with 
its much higher population, consumed about six times as 
much wood pulp as did New Zealand. These facts afford 
a key to certain developments which are now taking place in 
the pulp and paper field in this region. 

In 1950-52 paper production was mainly concentrated in 
Australia, and this production was largely based (80%) on 
eucalyptus pulp, supplemented by imports of long-fibered 


sulphite pulp. The further developments envisaged are — 


similarly based on eucalyptus, as for example the 45,000 tons 
newsprint extension at Boyer, completed but awaiting power. 
In the long term pine plantations by Australian pulp compa- 
nies will provide a domestic source of long fiber pulp, but for 
many years yet the industry will require imports, and the 


Table XLIX. Forest Resources in Australia and New Zealand 


Accesstble 
Percentage Forest area forests as 
of land Total, er percentage Coniferous as 
area million inhabitant, of total percentage of 
forested hectares hectares forests forests in use 
Australia 5 41.4 5.1 36 9 
New Zealand 24 6.4 3.6 11 90 
Total 6 47.8 4 38) 13 
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ATER SOFTENING PLANTS SELDOM RE- 

MOVE all scale-forming material. In 
fact, only one part per million of hardness 
in feedwater will amount to twenty pounds 
of scale or sludge after twenty million 
pounds of steam is generated. In even a 
short period, this build-up can cause seri- 
ous trouble. In addition, condensate is 
frequently contaminated. 

To solve this problem, Allis-Chalmers 
has developed its supplementary treat- 
ments, which are formulated specifically 
to the requirements of individual plants. 

You can find out about factors involved 


in designing the proper supplementary 
treatment in Allis-Chalmers Water Con- 
ditioning Informational Bulletin 52. It 
explains how Allis-Chalmers water condi- 
tioning engineers approach this problem. 
Get a copy from your nearby A-C office or 
write Allis-Chalmers, Milwaukee 1, Wis. 
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Table L. 


Pulp and Paper Projects Under Construction, 


in Oceania 
Thousand metric tons per annum 


or Likely to Be Constructed During the Coming Decade, 


Capactty—_— = 
Other Me- 
papers Choe ie 
eae f 
Country Site ae hoards Be Das Process” Raw material Remarks 
cepa al = Bayer or 5 Ss 36 10 (? 1 + 4(?) Hucalyptus Extension project. 
Australia Boyer 45 6 Ce) (7) yp Completed: arin 
power 
Albury ae 10 - Rags and waste paper : via 
Burnie, Tasmania ie: 14 3 Eucalyptus Glassine papers 
Launceston ee 10 ae at 7 3 : Boards 
New Zealand Kawerau 75 60 15(?) 1+4(?) Pinus radiata Previous Warapura 
ae ; project : 
Kinleith ee 25 4 Pinus Toda. ie a ee 
Total 120 59 96 - 


@ (1) Mechanical process; (2) eciphite process; (3) soda process; (4) sulphate process; (5) caustic soda-chlorine process; (6) mechano-chemical process; and (7) 


semichemical process. 


new developments taking place in New Zealand will provide a 
source close at hand. When the Boyer extension is in full 
operation Australia’s dependence on imported newsprint will 
be reduced by a third. Today newsprint accounts for half 
total paper and board imports. 

The two major projects under construction in New Zealand 
are both based on insignis pine plantations. That at Kawerau 
(originally Marapura) is part of an integrated development 
scheme, the first unit of which, the sawmill, is expected to 
start operations next September. By 1956, the newsprint 
mill of 75,000 tons capacity should be ready. The other 
project, at Kinleith, scheduled to produce 25,000 tons of 
paper and 45,000 tons of chemical pulp (partly for export) 
is already in production and has begun to ship pulp to the 
Tasmanian newsprint mills. Both these projects have been 
conceived in terms wider than New Zealand’s own immediate 
needs; together they will help to alleviate Australia’s short- 
age of newsprint and long fiber pulp. 

The projects within the region recently completed, under 
construction or being contemplated are summarized in Table 
L. They are not, however, in aggregate sufficient to take 
care of the increase in demand which may reasonably be ex- 
pected to take place in the current decade. 

The region’s newsprint deficit would be reduced by 25,000 
tons, but that in other paper and board categories would in- 
crease by 170,000 tons. The pulp deficit would rise by 150,- 
000 tons. 

This does not, however, indicate that a critical situation is 
likely to arise. First, the projects listed in Table L represent 
a minimum, rather than a maximum, program; unlike the 
programs listed in certain other regional chapters, all the proj- 
ects mentioned are likely to be realized. Second, a number 
of other expansion schemes are known to be under discussion 
in Australia, though details of the capacity involved are not 
available. Interest in these projects declined in the course of 
1953 when high stocks of imported paper together with a re- 
cession in Australian industry gave rise to certain difficulties 
in marketing home-produced paper. With the return of more 
favorable conditions, and a resumption of the rising trend in 
demand, it is more than likely that several of these expansion 
projects will advance beyond the discussion stage. 

To sum up: everything points to a rapid rise in consump- 
tion in Oceania, especially in the packaging categories of paper 


Table LI. 


and board. Developments based on the short-fibered eu- 
calyptus pulp of Australia and the long-fibered insignis pine 
pulp of New Zealand are likely to reduce the region’s depend- 
ence on imported newsprint though requirements of -other 
categories of paper and board from other regions may increase. 


THE PROSPECTS FOR FUTURE DEVELOPMENTS IN 
THE DEFICIT REGIONS | 


Our review of the situation in the various regions of the 
world has demonstrated that the possibilities of achieving a 
substantial increase in pulp and paper output in the traditional 
producing centers are far from being exhausted. In both 
Europe and North America, paper and board consumption 
will continue its upward trend, and requirements at the end 
of the current decade will be very much higher than they are 
today. In both regions this trend is well matched by the 
developments in productive capacity which are taking place; 
indeed, it is probable that productive capacity in North 
America is at the present time rising somewhat faster than 
domestic demand. 


This opens up the possibility of a net contribution from the 
North American region toward the pulp and paper needs of 
the less developed areas during the next year or two, supple- 
menting the traditional flow of these commodities from Europe 
to the rest of the world. For several reasons, however, it 
would be unwise to assume that this contribution will be a 
lasting one, or in fact to rely on any substantial increase in 
the course of the next decade in the surplus available for ex- 
port to the deficit regions of the world in either of the tradi- 
tional producing centers. Future investment in both Europe 
and North America will be guided primarily by the trend in 
domestic demand in those regions. 
seas export markets is fraught with too many uncertainties 
to encourage investment in projects which would have to rely 
principally upon those markets. One of the greatest uncer- 


tainties is the ability of deficit countries in the underdeveloped 
regions to find, and their willingness to devote, resources of — 


foreign exchange to importing additional amounts of pulp and 
paper. 
At the same time, paper and board requirements in all these 


regions are increasing rapidly with educational and economic ~ 
advancement, rising welfare and cultural growth. If this — 


Expected Increases in Capacity and in Requirements in Oceania, 1950-52 to 1960-62 


Thousand metric tons 


Estimated Estimated 
Pre ae adciional increase in Estimated 
r n et impo capacity P ir ts b % i 
Category 1950-52 1950-52 by 1960-62 rear960-62 TERE * 
Newsprint 31 185 ; 
5 120 95 = 

Other paper and board 256 203 59 230 a 
Total 287 388 179 325 146 


Vol. 38, No.7 July 1955 


The future of the over- 


TAPPI 


ee ee ev a 


eT 


\RED FOR ACTION... Conference at Beloit Iron Works. uy, For further details, please turn the page 


GEARED FOR ACTION 


In the photograph on the preceding page, Tom McKie, 
Staff Engineer, and Larry Ward, Lubrication Engineer, 
are shown discussing a Beloit Differential Drive Unit. 
The differential drive mechanically locks the 
sections of the machine together for positive control of 
draws. A single prime mover powers the gear units through 
a lineshaft on the machine floor, leaving the basement clear. 
Installations running since 1951 have materially 
improved sheet characteristics and reduced breaks. 
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| THREE CRANES 


HANDLE 1000 TONS PAPER ROLLS DAILY 


Speed Handling 


Save Space 


Reduce Waste 
Cut Costs 


In the photograph above you are looking 
at rolls along the balcony of a large paper 
roll storage. Trains of floor trucks bring 


well, which is as large as a football field 
and 40 feet deep. Overhead handling en- 
ables great efficiency by reducing unit 


the rolls onto this balcony and three 
1 Cleveland Tramrail cranes pick them up 
from horizontal position and pile them 
| vertically in the adjacent storage well. 


handling time. Also, it permits storing 
the greatest tonnage in a given area be- 
cause all space in the well can be de- 
voted to storage without need of any 


The cranes cover every part of the storage  aisleways. 
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rising demand is not to be frustrated, there is need therefore 
of a considerable pulp and paper development based on in- 
digenous resources. 


Table LI]. Expected Additions to Pulp and Paper Ca- 
pacity During the Current Decade in the Deficit Regions 
of the World 


Thousand metric tons a year 


Other 


paper Pulp Other 
News- and Mechan- dis- chemi- 
Region print board tical solving cal 
Latin America 226 326 184 50 448 
Far East (excl. 
China and 
Japan ) 60 332 42 — 355 
Near and Middle 
East 3 65 — a 44 
Africa 36 92 30 36 251 
Oceania 120 59 96 — 84 
Total 445 874 352 86 1182 


Most countries are conscious of this need, and in every part 
of the world new mills are being built, plans are being dis- 
cussed, and resources surveyed. Table LII summarizes the 
developments which are taking place and the projects which 
are likely to be realized during the present decade. 

It must not be overlooked that the figures contained in this 
table (which summarizes the more detailed tables which have 
been presented in the regional reviews in the previous chapter) 
are highly provisional. Many difficulties confront any 
attempt to gage the extent to which additiona] capacity is 
likely to be forthcoming during the next 10 years or so. A 
new pulp or paper mill represents a considerable investment 
which might, for example, reach $20 million in the case of an 
integrated newsprint mill of 50,000 tons capacity. Several 
years may elapse between the time when a new mill enters on 
the planning stage and the time when production begins. 
On a rising market both the planning and construction stages 
are likely to be accelerated; when the market outlook is un- 
certain planning proceeds more slowly and construction may 
be slowed down or postponed. In but few countries does 
firm and systematic information concerning new investment 
exist, and the numerous projects reported may range in 
certainty from a firm intention to build, with contracts al- 
ready placed, to what is little more than a gleam in the eye of 
an investor. The above table summarizes all the information 
collected concerning present plans in the less developed 
regions, as well as all those projects which have been examined 
by or suggested by the FAO Survey Missions and which av- 
pear to offer a real hope of realization within the next decade. 

This list is not exhaustive. For a number of countries in- 
formation is lacking and there are other countries which might 
offer possibilities which have not been visited by FAO Survey 
Missions. It is believed, however, that few countries which 
possess indigenous resources and in which the local demand for 
paper is likely to reach a significant level during the decade 
have been omitted. Thus, though some new projects may 
arise, the likelihood is that the above table overstates the 
probable developments in the next decade, since not all the 
plans which have been listed will be realized. The necessary 
investment may not be forthcoming; some projects, on more 


Table LITT. 


detailed examination, may be rejected; and in certain cases it 
may prove necessary to make a choice between alternative 
projects. 

It is possible to divide the various projects, in a rough and 
ready way, into two groups. Group A includes all those proj- 
ects which are already under construction and all others 
whose execution on the basis of information so far accumulated 
may be regarded as certain or highly probable within the 
decade. Group B ineludes all other projects which have been 
listed; all these, on the basis of the preliminary investigations 
conducted, show distinct promise; in each case, however, 
certain elements of information necessary before a firm de- 
cision to build is taken are lacking, e.g., on the suitability or 
extent of the raw material resources, on the availability of 
power or water, on marketing possibilities, etc. Figures corre- 
sponding to this rough distinction are given in Table 15Pule 


Though the figures of new developments given in this and 
the preceding chapter must therefore be treated with reserve, 
both in detail and in aggregate, they are nevertheless useful 
since they provide an indication of what is likely to happen in 
the coming years. It may be assumed that actual achieve- 
ment will lie somewhere between the aggregates set out in the 
first and third lines of Table LIII. That is to say, present 
plans envisage the creation of between 900,000 and 1,300,000 
tons of additional paper capacity (including 280,000 to 440,000 
tons of newsprint) and of 1,250,000 to 1.6 million tons of new 
pulping capacity in the course of the decade. By any stand- 
ards, these are impressive totals; at the maximum they would 
imply a doubling of paper production and a threefold to four- 
fold increase in pulp production* in the course of a decade. 
Viewed against the background of potential future needs, 
however, these totals are less imposing. For if we assume 
that all the projects which have been included in the foregoing 
tables are carried into execution, and if we further assume that 
future demand comes up to the levels estimated, then it be- 
comes clear that the gap between these regions’ own produc- 
tion and their requirements will widen (Table LIV). 


Additional newsprint capacity amounts to about 70% of 
the estimated increase in requirements; for other categories of 
paper and board new capacity is rather more than half of the 
increase in demand estimated. 

These figures exclude Japan and China, thus implicitly as- 
suming that these two countries will be in a position to cover 
the rise in their own domestic demand. Though this will 
probably be true for Japan, it may not be true for China. 
And in fact China’s import needs are likely to increase more 
rapidly than Japan’s export potential in the immediate future. 


If these figures are taken at their face value, they mean that 
at the end of the current decade the regions enumerated will 
either need to import nearly 900,000 tons of paper and board 
more than they do today (including 150,000 tons more news- 
print), or they will have to be content with a slower rise in 
paper consumption levels than would correspond to their 
general economic and cultural development, or they will need 


: * T.e., in the world excluding North America, Europe, USSR., China, and 
Japan. 

The figures in the last column of the table, ‘increase in deficit’’, slightly 
overstate the increase in capacity that would be necessary to limit depend- 
ence on imports to the 1950-52 rate because of the existence of capacity to- 
day unused in certain regions. The difference is only important in Latin 
America, where it is estimated that 485,000 tons of additional capacity 
would be required as against the 538,000 tons ‘‘increase in deficit’’ indi- 
cated in Table LIV. 


Estimated Additions to Capacity in the Less-Developed Regions During the Current Decade 


Thousand metric tons a year 


Other All 
ee paper F ¢ ; Other 
Newsprint Woe snd: se ita spor? eon: oie 
Group A projects 283 636 919 v7 
‘ : ( 292 
Group B projects 162 238 400 0 9 207 366 
Total 445 874 1319 352 86 1182 1620 
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Fast... Accurate...Inch-by-Inch Weight Record 


Across the Sheet 


A single unit can serve 6 or more machines. Can be located anywhere. Strip torn from the 
reel is fed through measuring slot automatically. Charts serve as instant guide to slice 
adjustment and, after adjustment, as permanent proof of sheet weight uniformity. 


PROMINENT USERS 


American Box Board Co. 


American Writing Paper Corp. 
Consolidated Water Power & Paper Co. 


Fitchburg Paper Co. 

P. H. Glatfelter Co. 

Green Bay Paper & Pulp Co. 
W. C. Hamilton & Sons, Inc. 
Hammermill Paper Co. 
Hollingsworth & Whitney Div. 


Howard Smith Paper Mills, Ltd. (2 mills) 


International Paper Co. 


Katamazoo Vegetable Parchment Co. 


The Mead Corp. 


|THE FOXBORO COMPANY, 


OXBORC 


’ REG. U.S. PAT. OFF 


RFACTORIE S IN 


UNC IOTREL Dunas aT AATAE.S. 
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National Container Corp. of Wis. 
Nekoosa-Edwards Paper Co., Inc. 
Nicolet Paper Corp. 

Oxford Paper Co. 

Paterson Parchment Paper Co. 
Quebec North Shore Paper Co. 
Rhinelander Paper Co. 

Riegel Paper Corp. 

Schmidt & Ault Paper Co. 

Peter J. Schweitzer Inc. 

Union Bag & Paper Corp. 
Watervliet Paper Co. 

West Virginia Pulp & Paper Co. 


787 NEPONSET AVENUE, 


CANADA, AND EN GLAND 


with new 
FOXBORO SHEET 
WEIGHT PROFILER 


This new Foxboro development gives 
a true profile of weight variations 
straight across the sheet — no 
confusion with variables in the 
machine direction. Its wide open chart 
record (each inch represents 10” of 
paper) makes it easy to identify and 
correct faulty slice adjustments. 


Mill after mill is realizing major gains 
in paper quality through the use of the 
Foxboro Sheet Weight Profiler... a 
basic production tool which has never 
before been available. Send today for 
new literature: Bulletin PD-105-2 
describes the Sheet Weight Profiler; 
Bulletin PD-108 describes Foxboro 
measurement and control of the 
entirely independent basis weight 
variable in the machine direction. 


FOXBORO, MASSACHUSETTS, U.S.A. 


BETA-RAY 
SHEET WEIGHT PROFILER 
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to develop their indigenous resources at a rate considerably 
faster than that indicated by present plans. 

It has perhaps been sufficiently emphasized that it would 
be unwise to take the figures at their face value. There can 
be no precision either in estimating the exact trend of demand 
or in appraising investment plans. The sizes of the gaps 
indicated in Table LIV should not, therefore, be a matter for 
emphasis. But the general conclusion they point to—that 
there is a disparity between the rate at which demand is rising 
and the ability to satisfy that demand—seems inescapable. 
After making full allowance for the difficulties attached to any 
prognosis of this kind, it seems clear that the developments at 
present contemplated will not be sufficient to diminish the 
gap between domestic needs and the extent to which those 
needs can be satisfied from domestic resources. 


Herein lies the explanation of the fact, that on the one hand, 
Chilean conifers, Burmese bamboo, Amazon and West African 
hardwoods are as yet hardly tapped for pulping, while, on 
the other hand, the Union of South Africa, one of the most ill- 
endowed areas of Africa from the raw materials point of view, 
accounts for over half the continent’s production. 

Europe and North America’s pre-eminence in pulp and 
paper production is associated with the possession of immense 
coniferous reserves; it is not, in the last analysis, based on the 
possession of those reserves. It was the general pattern of 
world economic development which determined that those 
reserves should be the first to be exploited. 

If by the waving of some magic wand the vegetative pattern 
of the earth’s surface were to be transformed overnight, so 
that Canada and the Scandinavian peninsula became covered 


Table LIV. Comparison Between Estimated Increase in Paper Requirements and Estimated Increase in Paper Capacity, 
1950-52 to 1960-62 
Thousand metric tons a year 


Increase in 


Estimated Estimated deficit as 
Regional additional increase in compared 
Imports production capacity by demand by with 

Region 1950-52 1950-52 1960-62 1960-62 1950-52 
Latin America 640 8190 552 1090 538 
Far East (excluding China and Japan) 375 190 392 465 73 
Near and Middle East 74 27 68 49 —19 
Africa 360 90 128 260 132 
Oceania 388 287 179 325 146 
Total 1837 1404 1319 2189 870 

Of which: 

Newsprint 783 111 445 630 185 
Other paper and board 1054 1293 874 1559 685 


We have seen that it would be idle to expect any startling 
increase in imports from the traditional producing centers. 
Therefore, if standards of paper consumption are to rise in 
harmony with economic growth and rising welfare, a rate of 
development of capacity in these regions higher than at present 
envisaged will be required. 

What are the possibilities of achieving an accelerated 
development in these regions? 

The more important potentials of particular regions have 
been referred to previously where the situation in each region 
is summarized. In the light of these discussions it can be 
stated unequivocally that the world’s store of fibrous material 
does not today and will not in the future set a technical limit 
to the expansion of the pulp and paper industry. In the first 
place there are vast resources today inaccessible which could 
be made accessible if the need arose. Secondly, of the acces- 
sible resources, only a fraction today are utilized for pulping. 
Thirdly, proper management of existing accessible resources 
can ensure continuing and even increased yield in perpetuity. 

The limits to the expansion of world pulp and paper pro- 
duction at any given time are economic rather than technical, 
though they are partly conditioned by the contemporary fund 
of technical knowledge. Furthermore, the actual location of 
production depends not only on access to suitable raw mate- 
rials; it is governed, as has already been stressed, by the degree 
of general industrial development and by proximity to markets. 
These factors decisively affect the cost of paper delivered to 
the consumer and thus determine the regional distribution of 
the pulp and paper industry. 

This is why world production of pulp and paper is today con- 
centrated in Europe and North America, both highly developed 
regions with vast markets close at hand and enjoying access 
to large areas of coniferous woods offering an excellent raw 
material for pulp and paper. Hence these regions have come 
to supply a considerable proportion of the pulp and paper re- 
quirements of less developed regions, in spite of the fact that 
countries in these latter regions, with one or two notable ex- 
ceptions, have themselves vast resources of fibrous materials, 
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with dense tropical forest and bamboo while forests of spruce, 
fir and pine extended in an immense belt across Central and 
South America, Africa and the Far East, can it be imagined 
that the present world distribution of the pulp and paper in- 
dustry would be speedily reversed? On the contrary ,it is 
highly probable that the present pattern would be hardly 
modified, if at all. The technical knowledge accumulated 
skills and inventiveness of the traditional producing centers, 
driven by market compulsions, would within a short space of 
time solve the problems attached to the exploitation of new 
materials. 

Today, new economic compulsions are making themselves 
felt in those regions of the world deficit in pulp and paper. 
These regions have themselves abundant fibrous resources. 
These resources include conifers, but for the most part they 
differ in character from those in Europe and North America, 
consisting mainly of tropical hardwoods, bamboo, bagasse, 


and straw. With the development of suitable pulping | 


methods for these raw materials the production of pulp and 
paper in the less-developed regions has progressed and will 
continue to do so, along with the growth of markets and gen- 
eral industrial development. It is abundantly clear that 
there are today few technical obstacles standing in the way of 
utilizing these new resources. Moreover the fund of tech- 
nical knowledge available is being added to daily, at a rate 
perhaps unprecedented in the hundred years’ history of 
modern pulp and papermaking. 


At the same time the economic and environmental factors 


which determine the possibilities of successful investment in 
pulp and paper projects become steadily more propitious. 
Local markets are increasing in size and diversity ; communica- 


tions are improving; local fuel and power resources are being 
developed. 


Thus in every way the stage is set for a more rapid expan- 


sion in pulp and paper capacity in the less-developed regions 
of the world than has hitherto been witnessed. And the pres- 
ent trend toward a measure of decentralization of the world’s 
pulp and paper production is as desirable as it is inevitable. 
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SMOOTH WAY TO 
| 


Waxed butcher’s paper wraps up the flavor with the steak. 
The Atlantic wax provides a moisture barrier that holds in 
juices, protects other parcels in a shopper’s bag, minimizes 


drying out of the wrapped meat even in a refrigerator. 


THERE’S AN ATLANTIC WAX FOR EVERY USE 


| THE ATLANTIC REFINING COMPANY, Dept. T-7 
260 South Broad Street, Philadelphia 1, Pa. 


Please send me information on the wax you recommend 
for use in the manufacture of: 
[_] Fruit wrappers 


[_] Barrel linings [_] Chewing gum 


Candy wrappers 
Cartons, butter 

[_] Cartons, frozen food 
|_| Cartons, ice cream 


Piel 


Fabric sizing 


| Fiber plates 


| Florist paper 
Other use 


[_] Bread wrappers L_] Crayons [_] Glassine paper 
[_] Building papers [_] Drinking cups O Kitchen rolls 

i [_] Butcher’s paper [] Electric insula- |_| Kraft bags 

| Candles tion coating [_] Match wax 


[|] Milk bottle caps 
|] Milk cartons 


|] Waterproofing 


Name ae —_ 


Firm ee ae 


Street 


City 


July 1955 


Vol. 38, No. 7 


WRAP UP A SALE 


To assure flexibility, gloss and strength for smooth, easy- 
to-wrap and easy-to-handle packages, use an Atlantic wax. 


From butcher’s paper to fabric sizing Atlantic makes a 
wax with the specific qualities you are looking for. 


Selecting the right wax for the right result is simplified 
when you call in your Atlantic man. He’s an experienced 
consultant. He knows which wax to recommend for hard- 
ness, flexibility, high or low melting point—or a combination 
of these and other characteristics essential for job economy 
and customer appeal. 


Deliveries can be made in cartons, on pallets, in bulk 
haulers or in tank cars. For details, mail the coupon or 
call one of the offices listed. 


ATLANTIC 


LUBRICANTS - WAXES 
PROCESS PRODUCTS 


It represents, in fact, one facet of a world-wide process of ad- 
justment to the social, political, and economic changes today 
taking place. It is in the interest of consumers in these re- 
gions, and of producers everywhere, that this adjustment should 
proceed soundly and even warily. Already there have been 
instances where governments, and investors, conscious of the 
trends now delineated in this survey, have lent their authority 
and backing to projects whose viability in the long term is by 
no means assured. There is a danger that misinvestment 
may take place; and ill-judged ventures are apt to have un- 
desirable repercussions which go far beyond the particular 
project concerned, frequently discouraging other and healthier 
developments. 

The decision to proceed with the construction of a pulp or 
paper mill in a less-developed area of the world is not one that 
can be lightly taken. 

The existence of an adequate supply of fibrous material 
suitable for pulping and of the technical possibilities of doing 
so does not by any means imply that conditions are suitable 
for the establishment of a pulp and paper industry. Very 
many other conditions need to be satisfied, such as the need 
for chemicals, fuel power, water, labor, and capital. There 
are, however, a number of other economic considerations 
which need to be taken into account when the establishment 
of a new pulp or paper industry is contemplated and which 
have so far been mentioned only in passing, if at all. 


Some of these relate to the nature of the commodity itself. 
In this survey, future requirements have been aggregated in 
terms of tons of wood pulp. But pulp is by no means a homo- 
geneous commodity; according to the fiber from which it is 
made, and the processing it undergoes, it may differ consider- 
ably in any one of many characteristics which alter its suit- 
ability for the manufacture of any one of a great many types 
of paper and board. The buyer of market pulp requires that 
the commodity he purchases shall conform closely to certain 
specifications, determined by the nature of the plant he pos- 
sesses and the particular types of paper he produces. In 
some cases, he can lower his quality requirements, but only 
if he is prepared to accept a lower quality in (and hence lower 
price for) his own finished product. For some paper products 
it is not possible to lower the pulp specifications at all; hence 
certain pulps falling below a minimum standard quality may 
be completely unmarketable. Thus, while the buyer of pulp 
will in many cases be prepared to pay a premium for high 
quality, it does not, in general, follow that he will be prepared 
to accept a very inferior quality, however cheap. 

Because the capital cost of a papermaking plant is high, 
interruptions in the supply of materials can be disastrous. 
The pulp buyer is therefore interested also in the continuity 
and security of his supplies. For this, too, he is therefore 
prepared to pay a premium, either directly in cash, or indi- 
rectly by accepting a slightly lower quality if his supplies are 
more certain. And for this reason he will prefer, other things 
being equal, to obtain his supplies from a source close at hand 
rather than from a distant source where arrivals may be sub- 
ject to transport hazards. The possibility of fluctuations in 
freight costs, exchange rates, export and import regulations 
and restrictions will all influence him in the same direction. 
To simplify the pricing and marketing of his own products, 
he will prefer not to obtain his supplies from a source subject 
to sudden price changes. 


The pulp user’s interest in ensuring a secure and continuous 
supply of pulp of the right quality, free from sudden price 
fluctuations, may lead to him seeking to own or control the 
source of his pulp supply. This is one of the factors making 
for increased integration. Another important factor making 
for integration, in the geographical as well as the fAnancal 
sense, is the reduction in costs which result from the manu- 
facture of pulp and paper in a combined operation. A single 
power installation can serve both stages of manufacture: 
savings arise from the fact that it is no longer necessary to 
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dry, handle, and transport the pulp; moreover in some cases 
the drying of slush pulp leads to a Joss in quality, especially 
in mechanical strength. The economies of integration are 
most marked in the production of newsprint and most wrap- 
ping papers and board where large quantities are made to uni- 
form specifications from only one or two kinds of pulp. They 
are less marked in the production of finer papers, which are 
usually made in smaller quantities, often in great variety to 
meet customers’ special requirements, and using many dif- 
ferent types and grades of pulp. In the latter case, therefore, 
market considerations such as the need to effect prompt de- 
livery of special qualities in small quantities, may offset the 
advantages of integration. 

In selecting the site for a nonintegrated pulp factory from 
a variety of sites which satisfy certain basic conditions, the 
relative pulls of the various locational factors have to be 
weighed and the ideal compromise decided upon. The main 
factors are those of the fibrous material, chemicals, fuel and 
power, water, and the market. A different web of factors 
influences the choice of site for a paper factory; in particular 
marketing considerations usually weigh more heavily. Choos- 
ing the ideal site for an integrated pulp and paper plant is 
thus an even more complex problem. 

The problem is further complicated by the fact that the 
cost curves for pulp manufacture and papermaking are by no 
means the same. For both the cost of production per unit of 
output diminishes rapidly with an increase in the scale of oper- 
ations at first; it then flattens out and the probability is 
(though data on this point are lacking) that ultimately a stage 
will be reached when unit costs begin to rise again. This is 
likely to be true more particularly for pulp establishments, 
since pulpwood costs will tend to rise as the more accessible 
supplies become depleted. But though the curve will have 
the same general shape in both cases, the minimum economic 
size for a paper mill will, in general, be considerably smaller 
than that for a pulp mill. Needless, to say, it differs for dif- 
ferent types of pulp and for different categories of paper and 
board; it is smaller, for example, for a factory doing a custom 
trade in many varieties of fine papers, involving frequent 
changeovers, than for a newsprint or kraft paper mill. Nor 
can it be said that for any given type of mill there is a deter- 
minable, universally applicable, economic size governed by 
technical considerations, since technical considerations alone 
are not decisive. 


Paper is even less a homogeneous commodity than is pulp. 
And what has been said above relating to the pulp consumer’s 
interest in security and continuity of supply, quality specifica- — 
tions, freedom from price fluctuations, etc., applies equally to 
the paper converter, be he newspaper publisher, cardboard 
box maker, or manufacturing stationer. A demand for, say, — 
30,000 tons of paper and board in a given country does not 
imply the existence of a market warranting the establishment — 
of a paper mill, even though this figure may considerably ex- 
ceed the minimum economic size of such a mill. For in fact 
there is not one but several different markets, each capable of 
being satisfied only by particular categories of paper and board; — 
and different categories must, generally speaking, be made on 
different types of machine. It is true that various multi- 
purpose machines do, in fact, exist, but this fact only modi- 
fies—it does not vitiate—the general statement just made. 
Other things being equal, papers produced on a multipurpose 
machine will be more costly than papers produced on single 
purpose machines if the latter are of economic size and can be 
continuously employed. But if the market is small, a multi- 
purpose machine can be operated more economically. Large 
integrated pulp and paper concerns in the traditional produc- 
ing centers rely mainly on “‘one purpose” machines. 

The considerations which have been set out in very general 
terms in the foregoing paragraphs are no more than elemen-_ 
tary truths, familiar to most readers. Nevertheless, they 
have important implications when we come to consider the 
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COMPLETE PACKAGED MACHINE 


Combining in one unit, in engineered balance, 


two famous units—The Egan Extruder 


and the Egan Laminator. Planned for your 


current — or expanding — production, available 
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0 Egan machines now in operation. 


g 


_Egan machines under construction. 
Approximately 75% of all polyethylene 
laminating machines now in 

Operation anywhere in the world are 
Egan Equipment. 


in varying sizes— from 24” Pilot Plant Size 


to 96”, 1000 feet per minute continuous 


operation. Machines are capable of coating 


on paper and paperboard, cellophane, 


foil, glassine and cloth. 


FRANK W. EGAN & COMPANY, Somerville, New Jersey 


Designers and Builders of Machinery for the Paper Converting and Plastics Industries 
Cable Address: EGANCO—SOMERVILLE (NJER) 


Representatives: WEST COAST — John V. Roslund, 244 Pacific Bldg., Portland, Ore. 
MEXICO, D. F. —M. H. Gottfried, Avenida 16 De Septiembre, No. 10. 


Egan i 


FRANK W. EGAN & CO. Licensees: GREAT BRITAIN — Bone Bros. Ltd., Wembley, Middlesex. FRANCE —Achard-Picard, Remy & Cie, 
- SOMERVILLE, NG 36 Rue d'Enghien Xe, Paris. ITALY — Emanuel & Ing. Leo Campagnano, Via Borromei | B/7, Milano, 
wa GERMANY — ER-WE-PA, Erkrath, bei Dusseldorf. 
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establishment of a new industry in a hitherto underdeveloped 
country, and experience shows that certain of these implica- 
tions are sometimes overlooked. 

A new pulp and paper industry must look primarily to the 
domestic market. In specially favorable circumstances it 
may be able to rely on a supplementary market in neighboring 
countries. It should certainly not have to depend, in order 
to operate economically, on sales on the free international 
market. First, because the international market is small in 
relation to total world production and consumption, especially 
for pulp. Second, the nature of the commodity has given 
rise to close producer-consumer ties which dominate a large 
area of the apparent free market. Third, cost estimates for 
new plants outside the traditional producing centers are apt 
to be precarious, especially if they are to operate on non- 
traditional fibers. And finally, it is not always easy to say 
with certainty in advance that the qualities produced will be 
competitive. 

This is not to say that there is no possibility that pulp and 
paper establishments in new areas will ever find international 
markets. As new industries develop, experience of actual 
operations will show whether their products are capable of 
competing in price and quality on the international market. 
If the indications are favorable, investment will be forth- 
coming to expand capacity beyond the level determined by 
local requirements. The essential point is that new industries 
must feel their way gradually into international markets; 
they cannot in advance bank on success. Nor can it be care- 
lessly assumed that a new project will necessarily be able to 
compete successfully in neighboring markets, for it must not 
be forgotten that geography can be misleading. Unless road 
and rail facilities are adequate, and fuel, labor, and main- 
tenance cheap, a land haul of several hundred miles may be 
more expensive than a sea haul of several thousand miles. 

The element of uncertainty about costs under actual operat- 
ing conditions is by no means as strong a deterrent in planning 
a mill to satisfy local demand only, especially in areas remote 
from the main exporting countries. Assured of continuous 
supplies close at hand, the market will often be willing to 
forego some price and quality advantage. Needless to say, 
this does not justify high cost ventures which are likely to 
lead to prices quite out of line with world prices. It does 
mean, however, that a new project should not necessarily be 
condemned out of hand simply because it does not satisfy en- 
tirely the stringent conditions that would be laid down in con- 
sidering the establishment of a project in a high competitive 
producing center. 

Before any decision is taken to build a new mill, it is impera- 
tive that the character and extent of the existing and potential 
local market be carefully analyzed in detail. The market is 
not necessarily limited to the domestic consumption of raw 
paper and board; the bringing into existence of a local supply 
may automatically extend the market by favoring the local 
establishment of converting industries capable of replacing 
converted paper products hitherto imported. The analysis 
of the market will show what kinds of paper and board are in 
demand, and what opportunity is offered of economically 
operating different kinds and sizes of machines. 

Because markets in many underdeveloped countries are 
small but rapidly expanding it may be possible to make out a 
case In some instances for a small paper or board factory 
operating on waste paper, sundry locally available fibers and 
imported pulp. Such projects should from the outset be 
planned so as to afford the possibility of expansion as the mar- 
ket grows, and with the ultimate desirability of developing 
local sources of pulp supply ever in mind. 

A discussion of production factors would indicate how very 
different conditions of pulp and paper production in the less 
developed regions may be from those existing in North 
America and Western Europe. The lessons and conclusions 
which may be drawn from operations in the latter regions may 
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have a very limited application in, say, Latin America or the 
Far East. Over large areas of the world the commercial con- 
ditions which today prevail in the pulp and paper field approx- 
imate those which existed in Europe half-a-century ago. 
There is great scope for initiative and improvisation; there is 
need for flexibility in approach, ability to adapt plans to rap- 
idly changing circumstances. In general, enterprises whose 
initial scale of operations is small by Western standards may 
often be the soundest economic propositions. 

This very brief and inevitably superficial discussion of some 
of the economic considerations relevant to the establishment 
of new pulp and paper industries in less-developed areas leads 
to the following conclusions. 

The detailed investigation which should precede any de- 
cision to create new pulp and paper capacity must cover not 
only the raw material resources and the physical factors of 
production, but also the less obvious circumstances influenc- 
ing production costs and the concrete possibilities of market- 
ing the products. 

Only in rare and exceptional cases will it be wise to initiate 
a project which from the outset would have to depend on 
outlets other than the domestic market for its economic 
operation. 

A project in a hitherto underdeveloped region whose in- 
tended scale of operations falls below that judged economic 
in North America or Western Europe is not necessarily 
unsound. 

In siting a new project, it is desirable to pay attention to 
future needs and the possibility of future expansion. 


The perspective for the development of pulp and paper — 


production in the underdeveloped regions is determined by 
certain undeniable trends. Paper and board requirements 
are rising rapidly and will continue to rise. The possibility 
of satisfying these requirements by increasing imports from 
the traditional exporting centers will be limited by the ability 
to pay for imports on an increasing scale. In the long term, 
as consumption standards begin to approach contemporary 
European standards, a further limit will make itself felt—the 
physical inability of European and North American resources 
to satisfy their own regional needs and at the same time satisfy 
an ever-increasing extra-regional demand. It is therefore 
inevitable that the other regions of the world will progressively 
develop their own resources. 

In the initial stages, development will inevitably be scattered; 
in some cases it will be experimental; frequently it will be on a 
small scale. With the steady accumulation of experience of 


actual operating conditions, certain of the new centers will — 


prove themselves more fitted than others for further expan- 
sion. Within each region specialization and local concentra- 


tions of the industry will develop. Ultimately particular — 


countries or areas will prove themselves capable of fulfilling, 
within their regions, the role that Scandinavia plays in Europe 
today. 

It is in the interest of governments, investors, and peoples 


alike that this progress should be an orderly one; that careful — 
appraisal of each individual project insures the viability of all — 


those which are actually initiated, reducing false starts to a 
minimum. Only thus will it be possible to avoid the creation 


of uneconomic enterprises which, by leading to restrictions on — 
trade, inhibit the rise in paper consumption appropriate to 


rising educational, cultural and material standards. 


CONCLUSIONS 


This survey confirms the general belief that the trend of 


demand for pulp and paper will continue upward in the coming 
years. Though in absolute terms the increases will continue 
to be greatest in the main pulp-consuming centers today— 
Europe and North America—it is in the less developed regions 
that the rate of increase is likely to be most rapid. In spite 
of this, great disparities between per capita consumption in 
the different regions of the world will remain. 


Vol. 38, No.7 July 1955 TAPP 


= 


‘Now 23—Addition of the 
Tacoma, Wash., plant will 
increase the number of 
General Chemical plants 
producing Dry and Liquid 
Aluminum Sulfate to 23. 


GENERAL CHEMICAL ANNOUNCES 


For The Pacific Northwest 


Paper Industry! 


Valleyfield * 


Savannah 


Vacksonville 


LARGE, NEW LIQUID ALUM FACILITIES 


First on Puget Sound—General Chemical’s new 
Liquid Aluminum Sulfate plant soon to be in 
operation at Tacoma, Washington, will give the 
area its first local source of this important paper- 
making chemical. The plant provides an im- 
portant service long needed by the fast-growing 
Pacific Northwest paper and other industries... 
which are also served by General’s alum plants in 
Vancouver and Kennewick. 


This new Tacoma plant is one more example of 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


: ° ° Iti e ° Birmingham °* Boston * Bridgeport * Buffalo 
Offices: Albany * Atlanta ° Baltimor picmen tah SE tea 
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St.Louis * Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Company, Limited * Montreal ° Toronto * Vancouver 
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Jacksonville * Kalamazoo ° l 
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how General Chemical keeps pace with the alum 
and other chemical requirements of America’s 
paper makers year after year. With it, General 
will have 23 alum producing facilities across the 
country. Here is a network geared to serve all 
your alum needs whether you operate one plant 
or several—anywhere on the map. 


For further information on how we can supply 
you, write or phone the nearest 
General Chemical office. 


hemical 


Basic Chemicals 


for American Industry 


Pulp and paper production in Europe and North America 
will continue to grow, and technical advances will prevent any 
lack of material resources from inhibiting that expansion. 
New investment is likely to be principally guided by the trend 
in domestic demand in those regions. It seems unlikely, for 
several reasons, that the margin available for export to other 
regions will rise substantially in the long term. Moreover, 
attention has been drawn in this survey to the preponderating 
share of North America in both the world’s consumption and 
production of pulp and paper. Should N orth American de- 
mand develop unevenly and temporarily outrun domestic 
supply, as has happened in the past, the demand would spill 
over into the international market and less fortunate countries 
would again face pulp and paper shortages. Conversely, 
should the rise in North American demand lag and fall short 
of productive capacity, large producers will be happy to avail 
themselves of the alternative outlets afforded by markets in 
the deficit regions. The current pace of capacity expansion 
suggests that the latter case could arise in the immediate 
future. 

But though the surplus available for export in the old pro- 
duction centers will fluctuate, conceivably rising above pres- 
ent levels from time to time, clearly two thirds of humanity 
cannot be content to have their supplies of an essential com- 
modity interrupted by periodical fluctuations. And in any 
case a long term increase in the exportable surplus commen- 
surate with the rising needs of the deficit regions does not seem 
likely. 

It is probable, therefore, that other regions, hitherto wholly 
or mainly dependent on imports, will be unable to satisfy 
their rising requirements in the long term unless in the coming 
years more additional capacity is created within those regions 
than is at present contemplated. The additional capacity 
required to meet future needs by 1960-62 according to present 
forecasts may be estimated** at close on a million tons; even 
if this could be achieved, there would remain a need for im- 
ports at the present level. 


Moreover, past trends of consumption in the less developed 
regions of the world suggest that. so long as these countries 
depend on imports for most of their supplies, standards of 
consumption will remain below the levels appropriate to the 
stage of economic and cultural development they have 
attained. Thus, an expansion in local supply does not auto- 
matically bring a corresponding curtailment in import needs; 
its main effect is to enable latent demand to become effective. 
Though we customarily think of demand as evoking supply, 
it must not be overlooked that supply has a demand-creating 
effect. Hence, the exporting countries which have traditionally 
satisfied a large part of the needs of the less developed regions 
need not fear that each and every advance in indigenous pro- 
duction in those regions will lead to a sharp corresponding 
contraction in import requirements, though the pattern of 
those requirements may change. In any case it is clear that 
indigenous production is not likely to expand sufficiently rap- 
idly to keep pace with rising domestic demand. 


If, therefore, those regions where per capita consumption 
is admittedly too low today are to be assured of a supply of 
newsprint, printing paper and other papers adequate to meet 
their essential educational, cultural, and industrial needs, it 
will be necessary to take special measures to develop pulp and 
paper capacity in regions outside the present main pulp- 
producing areas at a rate more rapidly than is at present en- 
visaged. This implies a measure of decentralization of the 
world’s pulp and paper capacity. Such a development would 
represent not only a contribution to the solution of the world’s 
pulp and paper problem; it would accord with the declared 
aims of the United Nations to facilitate the economic advance 
of the underdeveloped countries. 


Do the conditions for such a development exist? This 


** Excluding additional capacity required in China and Japan. 
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survey shows clearly that, so far as resources are concerned, 
they do. Moreover, there exists today a fund of knowledge 
of processes and techniques, a fund likely to be added to in the 
coming years, which will permit the exploitation of these re- 
sources. Projects already being built or under construction, 
together with other projects suggested which seem capable of 
early realization, would make a substantial contribution to- 
ward meeting the deficits which could be expected 10 years 
hence. Further technical developments, and the further ex- 
ploitation of existing resources, could in the long term insure 
that all potential future paper needs are safeguarded. 

In aggregate, the projects listed previously may seem in- 
adequate in relation to potential future requirements in the 
regions concerned. Yet such a program must be reckoned 
ambitious in relation to the present economic possibilities in 
those regions. For it must be stressed once again that the 
pulp and paper problem in the less developed regions is as 
much an economic and financial problem as a technical one. 
Though optimism about the long term possibilities is justi- 
fiable, a grandiose initial program would be unrealistic in 
the light of the conditions obtaining today. 


For it has to be remembered that a new pulp and paper proj- 
ect should not be established in an underdeveloped country 
in isolation. Ideally, it should figure as one project among 
several, in a coordinated development plan—a plan which 
embraces, besides industrial developments, the establishment 
of road and rail communications, power resources, housing, 
and amenities. Lopsided development can thus be guarded 
against, and overheads which should be spread over a total 
plan prevented from becoming an insupportable charge on an 
isolated project. Where this is not possible, as may often be 
the case in the exploitation of tropical forests, it would be ad- 
visable to think in terms of an integrated timber industry, 
including sawmills, plywood factory, etc., in order to permit 
the full utilization of the heterogeneous raw material offered 
by these forests and, incidentally, to facilitate the silvicultural — 
measures necessary to ensure a sustained yield. 


Furthermore, the amount of capital required to realize only 
the projects listed in the previous chapter would be very 
great, in the order of $650 million. Another $400 million 
would be required to establish industries that would fully 
meet the increase in demand. Though some private foreign — 
capital may be attracted, and some assistance may be expected 
from international lending institutions, a considerable part 
will still have to be found from domestic sources in competi- 
tion with projects in other fields. Thus, the availability of — 
capital will set a limit to what can be achieved in the imme- 
diate future. 


It must not be overlooked that proposals for the develop- 
ment of new pulp and paper capacity in the less developed — 
regions of the world—Latin America, Africa, Asia, and the 
Far East—and in Oceania, multiplied rapidly during the 
period of soaring prices 1949-51. 


Tt is not difficult to see why pulp and paper investment ap-_ 
peared attractive in the boom years. The desire on the part — 
of less-fortunate countries to find a means of ensuring con- 
tinuity of supplies, of sheltering themselves from fluctuations 
in the world market and of conserving foreign exchange, was 
and remains a natural and legitimate aspiration. 


Accepting the thesis that a measure of decentralization is 
desirable, the temptation may arise to give unqualified sup- 
port to any project which expresses this tendency. The need 
therefore arises for a critical assessment of existing and po- 
tential projects, from the point of view of continuity of mate- 
rials supply, suitability of materials, labor supply, power, 
chemicals, water supply, communications, etc., and with 
special reference to estimated production costs and estimate 
effective demand, domestic and regional. This assessment 
should be made, not against the background of the exceptional 
boom years of 1949-51—when scarcity and soaring prices 
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: For a New Machine or Rebuilding an Old One 


Puseyjones — leaders in the 
paper-making machinery 


yjones — are still capable of being increased in speed to 
n demands. 


THIS FOURDRINIER completely modernized for 
higher speeds and lower maintenance... 


mounted table rolls; large diameter brass wire 
rolls equipped with doctors; and heavy-duty 
shake rails with dual shaking units. Maximum 
forming area is achieved by placing the wire 
guide on the return. Savealls and covered shake 
rails are of stainless steel. An Evans ‘‘Rotabelt’’ 
is next to the suction couch. 


When your production needs require either a 
modernization or a completely new machine, 
call in your Puseyjones engineer. He’ll welcome 
the opportunity to work with you in solving 
your problems. 


THE PUSEY AND JONES CORPORATION 


Established 1848 : : Builders of Paper-Making Machinery 


Fabricators and Welders of all classes of Steel and Alloy Products 


Wilmington 99, Delaware, U.S.A. 


design and manufacture of new, high-speed 
— have maintained a century-old standard for rugged, 
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made any prospect of diminishing national dependence on the 
international market desirable; nor against the more somber 
tone of the world market in 1952, when collapsing prices, 
buyers’ caution, and idle mills in traditional export centers 
seemed to deny earlier fears of impending crisis. A just ap- 
praisal must be related to the best estimates available of the 
likely trend of demand over a period of years, and the prob- 
abilities that existing sources of supply will be equal to meet- 
ing that demand. 

The general picture which this survey affords of world pulp 
and paper prospects is not one of existing or impending crisis; 
the situation revealed is not one that calls for precipitate and 
far-reaching action. The steady process of adjustment neces- 
sary to meet present trends in world consumption is already 
taking place. There is reason to believe, however, that it is 
not taking place sufficiently rapidly. To some extent this 
may be ascribed to the inhibiting effects of the recession which 
followed the 1950-51 boom. A failure to accelerate this proc- 
ess of adjustment could have two consequences. The first, 
which would arise if a sudden access of demand in the main 
consuming centers were to bring a repetition of the recent 
cycle, would confront deficit countries with the same difficul- 
ties in securing essential supplies as they experienced in 1951. 
The second, none the less serious because it would be manifest 
in a less spectacular way, would be a cumulative lag in paper 
consumption standards in the deficit countries behind the 
levels they might otherwise be expected to attain. In the 
former case, the cries of paper-starved countries would again 
be heard; the world conscience would be stirred; there would 
be pressure for emergency action at the international level; 
and in many places the advocates of national self-sufficiency 
in paper would gain ground. In the latter case, the effects 
may pass almost unnoticed; somewhat fewer books will be 
printed and fewer newspapers read than might have been; 
schools will economize more in their use of stationery; pack- 
aging standards will not achieve quite the same hygienic level. 
There would be no crisis; but there would be a steady, if 
hardly perceptible, brake on progress. 


Role of International Agencies 


Have the international agencies any part to play in acceler- 
ating this process of adjustment? Undoubtedly they have. 
Within its own particular sphere each agency can make a posi- 
tive contribution. For the most part this contribution will 
consist in facilitating the interchange of information, stimulat- 
ing the collection and promoting the diffusion of the data 
which afford the basis for governmental and investors’ de- 
cisions. It would be idle to expect spectacular results in the 
immediate future, or to entertain exaggerated hopes of the 
part which the international agencies can play. Essentially 
their role must be that of honest brokers. They can assemble, 
analyze, and make freely available the relevant facts; they 
can give impartial technical advice at all stages. When it 
comes to the implementation of specific plans, the problem 
has passed beyond their scope. The way in which particular 
projects are realized will vary from country to country, de- 
pending on the particular economic and political structure of 
the country concerned. In all cases, considerable capital 
will be needed and the natural source of this capital will nor- 
mally be the private investor in the country concerned, 
though it may be expected that this will in many cases be 
joined by capital from countries with long experience of pulp 
and paper production. 

To UNESCO belongs the credit of first alerting public 
opinion to the dangers which inadequate supplies of news- 
print and other printing and writing paper entailed for educa- 
tional, scientific, and cultural progress. By collecting system- 
atic statistics and information on newsprint, production 
trade, consumption, and price levels, and on the many factors 
affecting consumption trends, and by providing for forecasts 
of future needs, UNESCO will continue to add precision and 
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clarity to the demand frame which will condition future de- 
velopments on the side of supply. 

Already the International Bank has made a notable con- 
tribution to securing the world’s future needs of paper by 
loans for pulp and paper projects in several countries. Oc- 
casions may arise in the future where it can extend similar 
assistance, and the investment funds of other international 
lending institutions may also be able to supplement the flow 
of private capital. The International Bank’s most important 
function, however, will be to give objective and expert advice 
to governments on the economic aspects of proposed pulp and 
paper projects, and on the part which pulp and paper invest- 
ment should play in total investment patterns. Here eco- 
nomic experts of the Technical Assistance Administration will 
also be able to help. 


Several of the Regional Economic Commissions have long 
been interested in pulp and paper problems. This will con- 
tinue, and the possibilities of interregional collaboration may 
multiply. The special problems of Latin America have re- 
ceived considerable attention in recent years: FAO survey 
teams have visited 12 Latin-American countries and the Eco- 
nomic Commission for Latin America, in collaboration with 
FAO, has published a ‘‘Preliminary Study of the Possibilities 
for the Development of the Pulp and Paper Industry in Latin 
America.’’ The studies which have been carried out and the 
information which has been assembled have led to the con- 
vening of a conference at Buenos Aires in September/October, 
1954, under the auspices of ECLA and FAO, to consider in 
detail the steps that need to be taken to encourage a develop- 
ment of the region’s productive capacity commensurate with 
its future needs. Experts and technicians from Europe and 
North America played a leading part at this conference, 
during which special attention was paid to investigating the 
prospects of economic exploitation of the continent’s most 
abundant reserve of potential papermaking material—its 
tropical hardwoods. 


It is to the traditional pulp and papermaking centers that 
most countries will have to look for the necessary machinery, 
as well as for expert advice, and the task of the less developed 
countries will be simplified if equipment is forthcoming on 
suitable credit terms. Here interregional collaboration may 
facilitate the necessary contacts. 


FAO 


At this particular juncture, the FAO can perhaps make the 
greatest contribution, since most countries are still in the re- 
connaissance stage—ascertaining the extent and suitability 
of their resources and the conditions under which they can be 
managed and successfully exploited. 


One of the main obstacles to pulp and paper development 


in many countries is the lack of precise information concern- — 


ing the extent and composition of their forests. Moreover, 
where forests are being or are about to be exploited for pulp 
it is important that the most up-to-date silvicultural methods 
be deployed if the forest capital is not to be depleted. Con- 
tinuing emphasis needs to be placed also on the necessity for 
keeping production costs as low as possible by employing the 
technical knowledge and mechanical devices available for 
reducing the cost of extraction. The dissemination of infor- 
mation and advice on all these subjects forms part of the reg- 
ular program of the Forestry Division of FAO. This program, 
which affords countries advice on such varied matters as the 
taking of forest inventories, seed selection, the prevention of 
forest fires, and the mechanization of logging techniques, as- 
sumes a new importance in the light of the world’s future needs 
of pulp and paper. 

In the projects which have been listed previously, it will be 
noticed that quite a number are based on coniferous planta- 
tions from fast-growing species. It is not surprising that these 
projects should loom large in a preliminary program, since the 
pulping of conifers presents today few problems of techniques 
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Antara for their chemical needs becauisetney 
are assured of quick, dependable deliveries 
of quality products. Antara’s technical repfree 
sentatives are always available to help with 
application problems. 


Why not try Antara’s chemicals for the 
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Aniline Printing ....... TANNIN USP 
Brightening.......... BLANCOPHOR HS 
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Dissolving Pulp Purification . I|GEPAL CO-630 

Felt Washing ........ IGEPALS, IGEPONS 
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Pitch Dispersing. ...... BLANCOLS 


CONTROL SLIME with 


Send today for technical literature and samples of these time-tested quality paper chemicals 


From Research, to Reality 
ANTARA. CHEMICALS 
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and production costs. Moreover, it is clear that in the long- 
term, plantations will have their part to play in future pulp 
and paper developments. Their role is not limited to those 
countries where natural resources are scanty; even where 
there are adequate natural reserves, extraction costs may in 
some cases weigh the balance in favor of plantation-based 
developments. But plantations are not the answer to every 
materials problem. As time goes on research and experiment 
will be increasingly directed toward making use of abundant 
natural stands, especially of tropical woods, where they are 
found and in the composition in which they occur. It will be 
one of FAOQ’s tasks to collate the experience gained to date 
concerning plantations so that it can advise, in those cases 
where current plantings are indicated as the basis of future 
pulping developments, on the best means of safeguarding 
against the dangers which have been mentioned in this survey. 

It has been noted that the development of pulp and paper 
industries in the less-developed countries is often closely re- 
lated to the present state of knowledge concerning the pulp- 
ability of various raw materials and the techniques and costs 
of various pulping processes. FAO should, therefore, con- 
tinue to collect and disseminate to interested governments 
and organizations up-to-date information under these head- 
ings: in particular, increasing attention needs to be paid to 
the ascertainment of the economic size of mill appropriate to 
particular processes in the light of the various technological 
considerations involved. 

Finally FAO will continue its assessment of the various 
projects reported to or suggested by its survey missions, sin- 
gling out those of high promise whose prosecution, assuming 
that the survey teams’ prima facie judgment is borne out by 
more detailed on-the-spot investigation, appears to hold out 
reasonable chances of early commercial success. By en- 
couraging soundly-based projects, and by frankly pronouncing 
on more speculative ventures, it can help to insure that the 
next years shall bring ordered progress; the baleful conse- 
quences of uneconomic propositions—demands for higher pro- 
tection, subsidies, tax concessions, trade restrictions, and other 
forms of artificial support, and the inevitable retarding of 
more healthy initiatives—can thus be guarded against. 

This survey has sought to set out in a general way the na- 
ture and magnitude of the problem which faces the world to- 
day if paper shortages are not to hamper educational, cultural, 
and economic progress throughout the world. An indication 
has been given of the lines along which a solution may be 
sought. It should be emphasized once again that estimates 
of future demand are necessarily speculative, though based on 
those assumptions which appear most reasonable at the pres- 
ent time. Nor can there by any precision about our esti- 
mates of additions to productive capacity during the next 
decade. 

An estimate of future prospects based on alternative as- 
sumptions might provide another picture, but it would be a 
picture that differed in detail rather than in essentials. For 
the broad trends are clear enough, as is the problem they pose. 

In the last analysis it is a question of ensuring adequate 
supplies of a key commodity of vital importance to the cultural 
progress of mankind. Shall a shortage of this key commodity 
frustrate cultural progress for a majority of the world’s peo- 
ples? Or shall its relative abundance serve as an important 
means of promoting that progress? This is the question at 
issue, and it is the question underlying the United Nations 
ae which have prompted international action in this 

eld. 

The main elements of a program of action to meet the prob- 
lem have been indicated in this survey. The nature of the 
problem demands that it be kept under continuous review, 
and that future prospects be periodically reassessed in the 
light of the most recent information available concerning in- 
vestment plans, technical possibilities, economic growth, edu- 
cational, and cultural progress, and trends in pulp and paper 
production, consumption, and trade. 
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An Important New Development 


Chemipulp-KC 
Get “lyfe 


Sulphur Burner 


More Compact= 
More Efficient 


Handles Any Type 
of Sulphur 


Long Life= 
Low Maintenance Costs 


Fast Start-Up 
Instant Shut-Down 


Commercial installation of 


Chemipulp-KC 214-ton sulphur ; : ] 
burner. Note the compact de- In the new Chemipulp-KC Burner the molten sulphur is sprayed into 


sign as compared with conven- the burner as a fine mist. The secondary heated air is then introduced 


tional burner shown in the in several stages, resulting in clean operation and long service life. 
background. 


Because of the small mass, the burner quickly reaches its maximum 
efficiency temperature of 2100° F., minimizing the production of SO3. 
This burner operates efficiently at all SO, gas concentrations between 
12% and 1814%. At its operating temperature of 2100° F. the bitumen 
in the dark sulphur is completely burned, so that dark sulphur as 
well as bright sulphur is efficiently burned. Shut-down is instantaneous. 


This unusually compact unit is now available in capacities of 1, 214, 
5, 12, 15 and 25 tons per day, and each different size burner operates 
efficiently at loads of 25% to 150% of rated capacity. Both installation 
and maintenance costs of this new burner, which is a development of 
the KIMBERLY-CLARK CORPORATION Research Program, are 
considerably lower than rotary burners and combustion chambers of 
equal capacity. 


Chemipulp Process Inc. 
Woolworth Bldg. Watertown, N. Y. 


Associated with Chemipulp Process Ltd., 403 Crescent Bldg., Montreal 
Pacific Coast Representative, A. H. Lundberg, 308 Orpheum Bldg., Seattle 1, Wash. 
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] FARREL EXPERIENCE AND FACILITIES 


Farrel calender rolls are the product of a cen- 
tury of roll-making experience, highly spe- 
cialized plant facilities, skilled metallurgical 
and mechanical engineering, and exacting 
methods of quality control. These rolls are 
made in the world’s largest specialty roll 
shop, in any size from 5” to 72” in diameter 
and up to 312” face length. 


2 ROLLS ACCURATELY CROWNED & GROUND 


Rolls are ground in the Farrel two-wheel, 
swing-rest roll grinder. This machine ob- 
tains a greater degree of accuracy in grinding 
paper mill rolls than any other mechanism 
yet devised. Rolls are given an extremely fine 
finish, and an automatic crowning device un- 
erringly produces the correct shape and 
amount of crown. Accuracy is checked with 
the exclusive Farrel roll caliper capable of 
measuring variations down to .0001”. 


3 CORRECT DEPTH OF CHILL 


In Farrel rolls the combination of correct 
metal formula and proper depth of chill as- 
sure maximum service life. The chilled sec- 
tion is sufficiently hard and deep to resist 
crushing and abrasion; the structure of the 
body provides the strength to carry the load 
imposed on the roll in the service for which 
it was designed. Surface hardness prolongs 
accuracy of the roll face, and, as a result, 
lengthens the time between regrindings. Cor- 
rect depth of chill means that the roll may 
be reground many times before its usefulness 
is ended. 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N.Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Pittsburgh, 
Chicago, Fayetteville (N. C), Los Angeles, Houston 
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Offices 
Throughout 
The World 


Parsons & Whittemore’s 


world-wide facilities for building 


Paper Mills Using Native Fibres 


The British Isles 
LONDON EC4, ENGLAND 


Lyddon & Co., Ltd. 
35 New Bridge St. 


Parsons & Whittemore, Ltd. 
Blackfriars House 


EDINBURGH 1, SCOTLAND 
Lyddon & Co., Ltd. ° 
4a St. Andrew Square 


PARSONS & WHITTEMORE, INC. 
New York, U. S. A. 


Distributors of wood pulp to all world markets. World head- 
quarters for a complete service to develop, build, conduct 


‘ 
| European Continent 
| PARIS 8e, FRANCE 


research, equip and help finance pulp and paper mill projects 
utilizing native fibres as the raw material. 


LYDDON & CO., LTD. 


London, England 


Major distributors of wood pulp, straw pulp, esparto grass 
and pulp- and paper-making machinery on a world-wide basis, 


Parsons & Whittemore, SARL 
5, rue Jean Mermoz 


ZURICH, SWITZERLAND 
Parswhit, Ltd. 
Gotthardstrasse 6 


HAMBURG 1, GERMANY 
Parsons Export, 


Ils: 

BLACK-CLAWSON COMPANY 
Hamilton, Ohio, U.S. A. 

This affiliated organization with its American and British 

divisions manufactures complete pulp and paper machines 

—both cylinder and Fourdrinier—and auxiliary equipment. 
SHARTLE BROS. MACHINE CO. DIVISION 

Middletown, Ohio, U.S.A. 

Manufacturer of stock preparation machinery. 
BAGLEY-SEWALL CORPORATION DIVISION 
Watertown, N.¥., U.S.A. 

High-speed Fourdrinier paper machines and auxiliary equipment. 
DILTS MACHINE WORKS DIVISION 
Fulton, N.Y., U.S.A, 

Converting equipment, finishing-room machines, plastics 
machinery. 

PANDIA, INC., DIVISION 
New York, N.Y., @S.A. 

Designer and supplier of pulp mill machinery and bleaching 
equipment. 

BLACK-CLAWSON DIVISION 
Hamilton, Ohio, U.S.A. 

Paper board machines, components, and auxiliary equipment. 
BLACK-CLAWSON INTERNATIONAL, LTD. 
London, England 


ses manufacture of Black-Clawson pulp and paper ma- 
chines and auxiliary equipment in the United Kingdom. 
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MILLSPAUGH, LTD. 
Sheffield, England 


This affliated company manufactures complete paper- 


a4 Has three British and two Canadian subsidiaries. 


HARGREAVES AND JENNINGS, LTD. 
Tottingham, Lancashire, England 


Manufactures iron castings for pulp and paper machine industry, 
including cylinders. 


Cc. A. HARNDEN, LTD. 
Hyde, nr. Manchester, England 


Manufactures the famous Harnden slitters. 


WESTBURY ENGINEERING COMPANY, LTD. 
Bury, Lancashire, England 


Engineering service for the paper machine industry, 


IN CANADA 


WILLIAM KENNEDY AND SONS, LTD. 
Owen Sound, Ontario 


Manufactures a wide variety of equipment for the pulp and paper 
industry. 


HAD-MIL (CANADA) LTD. 
Montreal, Quebec 


Distributes Millspaugh equipment throughout Canada. 


PULP AND PAPER RESEARCH CO,., LTD. 


London, England 
Conducts research on the application and utilization of 
agricultural residues to pulp and paper mill projects, 


This is Parsons & Whittemore’s Private Point 4 Program 
to develop Pulp and Paper Mills throughout Free World 


1. Conduct a preliminary survey and prepare an 
appraisal report. 


ap Engineer the complete project in cooperation 
with the world’s leading consulting engineers. 


3. Produce and deliver all the pulp and paper 
machinery and other necessary equipment that 


cannot be produced in the country where the 
mill is to be built. 


4. Supply the necessary trained personnel to as- 


LYDDON & CO. 


35 New Bridge $t., London EC4, England 


sure proper operation of the project until local 
workers can take over. 


5. Assist the local group to obtain financing within 
the currencies available in the particular coun- 
try, such as dollars, sterling, francs, D-Marks, 
Finn-Marks, ete. 


6. Assist the local group to obtain the necessary 
raw materials and chemicals to operate the mill 
after it is built, as well as sell the output through 
Parsons & Whittemore’s own offices. 


PARSONS & WHITTEMORE 


250 Park Ave., New York 17, New York 


Send for booklet “Growing with the paper industry since 1853”? 
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Canada 


South America 


Africa 


Asia 


Aktien-Gesellschaft 
Moenckebergstrasse 31 


STOCKHOLM, SWEDEN 
Lyddon & Co. (Stockholm) A. 
, 
j 


Brunnsgrand 6 


OSLO, NORWAY 
Lyddon & Co. (Oslo) A. S. 
Tollbuguta 32 


AMSTERDAM, HOLLAND 
Parswhit Amsterdam, N. V. 
Heerengracht 27 


BRUSSELS, BELGIUM 
Parsons Bruxelles, S. A. 
26 Bd. Maurice Lemonnier 


VIENNA 1, AUSTRIA 

Oesterreichische Papier und 
Zellulosexport Gesellschaft 

Singerstrasse 8 : 


United States 


NEW YORK 17,N. Y. ‘ 
Parsons & Whittemore, Inc. y 
250 Park Ave. ’ 

: 


TORONTO, ONTARIO 
Manton Bros., Ltd. 
93-103 Elizabeth St. 


MONTREAL, QUEBEC 
Manton Bros., Ltd. 
970 McEachran Ave. ~ 


WINNIPEG, MANITOBA 
Manton Bros., Ltd. 
384 McDermot Ave. 


CALGARY, ALBERTA 
Manton Bros., Ltd. 
609 22nd Ave. NE 


VANCOUVER, B. C. 
Manton Bros., Ltd. 
1074 Hornby St. ‘ 


SAO PAULO, BRAZIL 
Parsons & Whittemore, 
Maquinas Industriais, S. A., 
and Companhia Lyddon Materi 
Primas para Industriais q 
Rua 15 de Novembre, 269 


RIO DE JANEIRO, BRAZIL 
Parsons & Whittemore, 
Maquinas Industriais, S. A., 
and Companhia Lyddon Materia 
Primas para Industriais 
Ave. Presidente Vargas 417A 


BUENOS AIRES, ARGENTINA 
Parsons & Whittemore SRL 
Avenida Belgrano 271 


SOUSSE, TUNISIA 
Ste Lyddon & Cie de Tunisie S. As 
Avenue du 12 Avril 1943 


BOMBAY, INDIA 
Parsons & Whittemore 
(Madras) Ltd. 
Waterloo Mansions 
Esplanade Road 
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| NOW! A new automatic technique for 


dding NOPCO paste defoamers...that 


makes 3 big savings: 


I 


L 


LABOR. Just fill 
the tank once a day 
—all diluting and 
mixing is done 
automatically. 


control of feeding at 
the rate of actual 
needs eliminates 
much defoamer 
waste. 


Fr 

i 

f 

: 

; a 

| ; MATERIAL. Positive 
| 

I 

| 


| 
| FLOOR SPACE. This 
compact installation, The Nopco-Acumeter System 


in a large paper mill, for feeding wet-end additives to the 
occupies only paper machine, as installed at 
25 sq. ft. National Container Corp., 
Jacksonville, Florida. 


{ 


| Nopco is well known as a maker of effective defoamers, 2. It saves you large amounts of floor space, for the 
| both paste and liquid. Now we have taken a big step to “Acumeter” takes far less room than the storage 
) help you apply them more easily. In the Acumeter Syn- tanks and mixing equipment you have been using. 


4 chronous Flow System, developed by Nopco in collabo- 
} ration with Acumeter Laboratories, we offer you a highly 

| flexible and automatic method of applying defoamers at 
iL any rate of flow you choose — which not only does this 
important job better—but brings you big savings in costs. 


3. You’ll save on the quantity of defoamer used, since 
the system’s positive feeding allows for exact control 
at the level of actual requirements —no need for a 
margin of safety. 


Yet with all these advantages, the cost of the system 
installed is much less than the cost of a well-designed 
storage system for handling dilute emulsions. 


1. The “Acumeter” saves you all the labor of mixing 
and handling dilute solutions — this is done com- 


| pletely automatically. 


i| We offer a booklet which gives much more detail 
than we have room for here. Write today for your copy. 
Nopco Chemical Co., 432 Water St., Harrison, N. J. 


| PLANTS: Harrison, N.J. ¢ Cedartown, Ga. Richmond, Calif. « London, Ont. Canada 
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SHULER & 
DEV MMGHOFE 


HAMILTON, OHIO 


Makers of Paper Mill Felts 
SINCE 1858 
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STARCHES ve : 
a es ! 
RESINS wi a Challenge 


better ways to meet today’s paper-making needs 


CATIONIC STARCH OPENS NEW 
APPROACH TO WET END ADDITIONS 


Keeping Abreast of 
THINGS AS THEY HAPPEN 


As the demand for National's special- Electrochemical Affinity to Cellulose Fibers 
ty starches for paper has steadily in- . 
|| creased, so have our production skill Improves Strength Properties 

and the size of our research team. A new kind of wet end additive, National’s Cato Starch, is modernizing 
E=pansion underway in our Indian- wet end additions. Cato is chemically modified through substitution of 
apolis plant is answering the ever- cationic groups in its molecular structure. These groups are electrochemi- 
widening use of National products. cally attracted to cellulose fibers which the addition of from % to 1% on the 
Our continuing objective is new and are receptive to cationic materie!s. Asa weight of dry pulp. Moreover, small 


result, fibers retain more starch. Fiber amounts often give very excellent re- 


iH eee Ways 10 meet the needs of to- bonding is stronger. Less additive is tention of fillers and pigments. 

i day’s paper making. The purpose of needed to improve the quality of a vari- A growing list of mills is finding that 
i this series is to keep you abreast of ety of papers ranging from fine writing Cato improves formation and reduces 
these developments as they happen and printing to kraft grades. fuzz. Stock drains freely on the paper 
i WI . . . . . 

i Cato is one of the more recent prod- machine wire, often permitting faster 


ucts of National’s continuing research machine speeds without impairing 
and development work with basic starch paper strength. 

and starch derivatives for the paper in- Cato is easily prepared by cooking at 
dustry. It has been used with good suc- concentrations up to 3%. It may be added 


>BEATER ADDITIVE SIMPLIFIES cess for improvement of such strength at a number of points on fourdrinier 


| factors as mullen, pick, fold and tensile machines such as the fan pump, machine 
i] 


with sulfite, sulfate, soda and ground- chest or headbox. On cylinder machines, 
‘PREPARATION AND HANDLING wood pulp, as well as with reclaimed Cato may be added to the stuff boxes. 
z : ; t th stock and bogus kraft. Small quantities For detailed information and technical 
Many mills prefer to improve s Tne of Cato are effective. The greatest per- assistance, contact your nearest National 
-zactors with Hydroseal, National’s cold centage increase generally occurs with laboratory or sales office. 


}water swelling beater additive. Hydro- 
seal is added directly to the beater in COMPARATIVE STRENGTH AND OPACITY 
dry form. No cooking is needed. This (in terms of coat pick and ash content) 

saves time in preparation and greatly 
simplifies materials handling. 


_ 
i=) 


Hydroseal absorbs water rapidly and 
uniformly without lumping in the beat- 
ers. Its high resistance to breakdown 
assures strong fiber bonds and excellent 
starch retention. Good mullen, tensile, 
jpick and scuff resistance result. 


' For those mills without facilities for 
‘beater addition, another grade, Hydro- 
‘seal ‘5’ is proving just as effective. Its 
Nability to improve surface finish of kraft 
\liner board and similar grades is of par- 
ticular interest. Hydroseal ‘5’ is cooked 


COAT PICK 


no Ww a ano N bes) bo} 
24% CATO STARCH 


% ASH IN COATED SHEET 


= 
i} 
[4] 
—_ 
< 
[- 
r—) 
a ‘ 
<= 
= 
aS 
Cw) 
oo 


}at concentrations up to 5% IDsKons to ad- The values above were obtained under actual mill conditions. Cato was added at the wet end. 
‘dition. This insures rapid dispersion Improved formation and increased apie strength in the coating per siper allowed Ap ae 
|e. : sents m anchorage of the coating color and a resulting increase in coat pick. Since a constant i 
| with the furnish and eliminates the dan weight was applied to the base stock, the increase in total ash may be attributed to increased 


iger of “fish eyes” in head box additions. retention of fillers at the wet end. 
)) Write for technical data. 
1 


NATIONAL STARCH PRODUCTS INC. 
270 Madison Avenue, New York 16, N. Y. 


SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati * Cleveland ¢ 
Dallas * Detroit * High Point, N. C. * Houston * Indianapolis * Kansas City ¢ 
( Los Angeles * Memphis * Milwaukee * Minneapolis * New Orleans * New York * 

Philadelphia * Pittsburgh * Portland, Ore. * St. Louis * San Francisco * Seattle 


LABORATORIES 
Chicago * New York ® Plainfield, N. J. * San Francisco * Arcadia, Calif. 
PLANTS 


Chicago * Indianapolis * Meredosia, Ill. * San Francisco * Plainfield, N. J. 
Montreal * Toronto * Slough, England 


RESYNS® 


STARCHES 


a 
> 
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(DISC TYPE) 


‘Combines Large Filter 
Area and High Capacity 
with Floor Space Saving 


For certain types of slow stock such as: book papers, highly refined pulps for 
specialties, carbon papers, glassine, and light kraft, large saveall areas may be 
required. 

The American Disc Type Saveall Manufactured by Dorr-Oliver provides the 
large filtering area required while requiring much less floor space than comparable 
drum type units. 


Two sizes are available — 9 ft. diameter with maximum 
of 12 discs having 1200 sq. ft. area requires only 28 ft. x 12 ft. 
floor space. 7 ft. diameter with maximum of 8 discs and 
560 sq. ft. of area requires only 8% ft. x 15% ft. 


Important operating advantages include — easy, quick 
replacement of disc sectors. Thus, by keeping a few extra 
sectors as spares, down-time for periodic replacement of 
facing wire can be eliminated. By avoiding interruption of 
operation, problems of change over from white water to 
fresh water of different temperatures on the paper machine 
showers is prevented. 


Hundreds of American Savealls are operating dependably 
in leading paper mills. 


If you’d like more information on American Disc Type 
Savealls write for Bulletin 701-R — Dorr-Oliver Incorpor- 


ated, Stamford, Conn. In Canada, 26 St. Clair Ave., East 
Toronto 5. 


= ssssSSSSSSSSSSSSSSS— 


Sluicing jets cut under the sheets and peel or slice them off. 


The fine fibers and costly fillers are then returned to the 
stock chest with the sheet, 
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Illustrated is an American Disc Type Saveall installation at Scott Paper Com- 
pany Mill in Chester, Pa. The 9 ft., 12 disc machine handles white water from 
their ‘Flying Scott’, No. 7 machine. It is handling white water and sweetner 
as feed to the American Saveall, and the effluent filtrate contains only “2 pounds 
of fiber per 1000 gallons which is of a quality sufficiently high to permit it to be 


used as shower water. 


CUSTOM-BUILDERS OF PULP & PAPER MILL MACHINES 
WINDERS © FINISHING ROLLS °« REWINDERS 
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The “Junior” Screen... smallest of three units pro- 
ducing from 35 to 150 tons per day, respectively. 


Cowan Centrifugal Pulp Screens by 


APPLETON MACHINE COMPANY 


Added efficiency, greater economy are the 
watchwords for Appleton Machine Company’s 
junior versions of the standard Mark “A” 
Cowan Centrifugal Pulp Screen, acknowledged 
as Outstanding in its field. 


The Mark “E” Screen is a half-sized model 
of the standard Mark “A”, conservatively 
rated at a capacity of 2400 U.S.G.P.M. ac- 
cepted stock. 50 h.p. is required to operate 
the Mark “E”, but its drive is designed to 
accommodate a 60 h.p. motor, wherever 
needed. The Mark “E” is particularly ad- 
vantageous in smaller mills, or as a supple- 
mentary screening unit. Also, installing two 
Mark “E” Screens—instead of a single larger 
machine—provides a definite safety factor in 
case of breakdown. 


The “Junior” Screen is a quarter-sized model 
of the big Mark “A”, with a rated capacity 
of 1400 U.S.G.P.M. accepted stock. 25 h.p. 
operates the “Junior” Screen, but it will 
handle motors up to 40 h.p. Greatest appli- 
Cations are as secondary screening units, and 


as a primary screen for mills producing a 
variety of pulp grades which require a system 
made up of small, separate units. 


Performance of these two Cowan Screens is 
comparable in every way to that of the stand- 
ard Mark “A” Screen ... the same high 
consistency screening . . . low percent re- 
jects... good fiber separation ... low shower 
dilution pressure .. . top hydraulic efficiency. 
Typically sound Appleton Machine construc- 
tion plus a protective coating tailored to fit 
your needs complete your assurance of long. 
time satisfaction. 
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Only 20/100 of 1% KELSIZE in 
your starch adhesive formula 
stabilizes its viscosity to 
produce smoother, more 
uniform flow. You secure 
closer control of glue appli- 
cation for faster machine speeds 
and more uniform operation. 
You use less adhesive, but 
get the adhesive where you 
want it, where you need it! 
You reduce washboarding, 
increase machine speeds, 
secure stronger, stiffer, more 
uniform board. Scrap and waste 
are substantially reduced! 


department to get complete 
information on the measurable 
benefits of KELSIZE in your 
starch corrugated adhesive. 


Contact our technical service 
f 
} 
3 
f 


to stabilize viscosity of your corrugated starch adhesives 


| uniform flow properties insure © even pick up of adhesive, 


uniform operation, 


uniform board « 


“less waste! 


REFIMEO 
ALCIN 


eae, sae Faeroe «product of 
prooucTs Abs as ge Pace Saree eee 


Company~,” 
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Not all basic corn products . . . like those 
shown above ... will always cooperate per- 
fectly. Sometimes they act up and a way must 
be found to make them behave. Thus, corn’s 
uses multiply. 


At your request, and at no obligation to you, 
the skilled technicians and modern labora- 
tory equipment of the Anheuser-Busch Corn 
Products Research Section will welcome the 
Opportunity to give your particular problem 
the immediate and individual attention it 
deserves. Anheuser-Busch has been success- 
ful in the past in lending a helping hand to 


CORN STARCHES e 
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Seeger ennysemiminiatitoonmnnddiotitioennnncRaeONNtE 


DEXTRINE 


its many friends. Perhaps it can be of future 


service to you, too! 


Address all inquiries to: 


ANHEUSER-BUSCH. INC. 


CORN PRODUCTS DEPARTMENT 


GUMS 


ST. LOUIS, MO. 


° DEXTRINES 
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This is BLACK-CLAWSON 


For High Grade Pulp Production 
By The Continuous Cooking Process 


Effective on all kinds of cellulose materials—wood 
chips, straw, cotton linters, sawdust, shavings, ba- 
gasse, etc. Highly successful for pressure cooking 
operations. 


Above claims supported by those in service... 
more than 100 of them. 


Contact Pandia Division on the continuous digester 
and all related pulp mill and bleaching equipment. 


THE BLACK-CLAWSON COMPANY 


PANDIA INC. DIVISION * 250 PARK AVE. * NEW YORK 17, N. Y. 


A Common 
Sight 
to be Seen 


in the 
Paper 
Industry 


<@ Left: 100,000-gal. Horton elevated tank A Above: Conkey 8 Body Sextuple 
located at the Crown Zellerbach Paper Com- Effect Black Liquor Evaporators. They 
pany, East Los Angeles, California. are code constructed throughout. 


Increasingly, CB&I and Conkey equipment ARE sights 
that can be seen in the paper industry. Horton® elevated 
tanks, digesters and other welded steel plate 

structures and Conkey filters, evaporators and 
crystallizers are providing operators with the type 

of equipment that helps make profits. 


Conkey and CB&I installations are becoming more 
numerous daily. CB&l’s four strategically located 
plants are completely equipped to meet the most exacting 
specifications . . . including X-raying, stress-relieving 
and pickling and painting fabricated plates and shapes. 
Further information on either Conkey equipment 
or CB&I structures may be obtained by writing 
our nearest office. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
Los Angeles ¢ New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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The Becc° pulp Dryet Steep Bleac 


July 1955 Vol. 38 No. 7 


Bulletin p-8 with complete description ot 


process: typical mill results OP various pulps 


Flax Pulp Bleaching, D-5 Bec 


for semichemical Pulps, D-7 Becco Pulp Bleaching with Mixed 
Peroxides, p-10 pretreatments for Groundwood Pulps, D 1 


oxide, p-14 Becco taypachitorite-Peroxiee Bleaching Proc 
write for complete bulletin jist or ONY of the above- 


FOOD MACHINERY AND CHEMICAL CORPORATION 


BUFFALO 7,N.Y- 
N 


B e 
e PHILADELPHIA e 


CHARLOTTE e cHic 
VANCOUVER. 


> 


AGO 
wast. 


| 
= : 


: 
SUTHERLAND 


PRODUCT 
OF 
PERFORMANCE 


PROVEN ENGINEERING Sutherland experience gained 


+ 
PROVEN DESIGN through 500 installations on an 
+ ; 2 
PROVEN RELIABILITY extremely wide variety of pulps 
+ and paper grades is available to aid 
PROVEN AVAILABILITY 
+ you in better quality, higher 


PROVEN PERFORMANCE 


TOTAL 500 SUTHERLANDS 


production and lower costs. Write 


the house of experience. 


REFINER. CORPORATION 
TRENTON 8, NEW JERSEY 


ee 


MANUFACTURED BY VALLEY IRON WORKS CO., APPLETON, WISCONSIN 
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You get more 
than quality glue 
when yeu specify 


Armour! 


In every phase of its manufacture, 
Armour glue is under the constant 
supervision of one of the most com- 
prehensive quality control systems in 
the adhesive industry. This system 
guarantees the unvarying high quality 
of every order of Armour glue. But 
selling and delivering glue is, to us, 
only the first step of a transaction. We 
know that our clients have individual 
applications and, perhaps, problems, 
and we expect to assist in every way 
possible. 

Our men in the field call on thou- 
sands of manufacturers yearly to give 
on-the-spot consultation. Our Tech- 
nical Service Laboratory with its mod- 
ern equipment and staff of adhesive 
technicians tackles and solves the 
more difficult problems—those that 
require complex analysis and testing. 
And our laboratory research is con- 
stantly working toward the develop- 
ment of better and more economical 
methods of adhesive application. 

Put these facilities to work for you 
by calling your Armour Salesman. 
And send for your free copies of in- 
formation bulletins on the subjects 
listed below. They contain product 
data and information on mixing, ap- 
plying and storing. Write, today } 


Mail this coupon today ! 


Armour and Company e@ 1355 W. 31st Street @¢ Chicago 9, Ill. 


Yes, | would like information on Armour Adhesives for: 


4 
| 
| [_] Retention | 
| CJ Sizing | 
Pesca Pal | (_] Creping | 
AR MOUR VALET Diwsiin l (] Clarification of white waters | 
| (_] Gummed paper and cloth | 
l {_] Other operations (Please describe) | 
Armour and Company ¢ 1355 West 31st Street + Chicago 9, Illinois : 
‘ ’ hia 23, Pennsylvania | Naine <.2:208 ree ee Oe ne 
Delaware and Spring Garden Streets ° Philadelphia 23, Pennsy l 
290 Rutherford Ave. © Charlestown 29, Massachusetts | = ! 
120 Broadway * New York 5, New York | EN ee en gig caer 
2501 83rd Street * North Bergen, New Jersey | heh | 
| 235 South Hamilton Street * High Point, North Carolina | USO S826 8 292 eS oo SSG eg RSESES - | 
t | City eee ae oe Pas eee Zone State: 2 Bl tate | 
I Cia 
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IN THE PAPER INDUSTRY, TORRINGTON BEARINGS are used in presses, driers, calenders, wet ends and winders. 


uc ae 
MAXIMUM THRUST 


TORRINGTON Spherical Roller Bearings 


give you capacity for maximum thrust 


On Jordans and other applications, path of rollers allows thorough lubri- 
TORRINGTON Spherical Roller Bearings cation. True-rolling operation—even 
have the capacity to handle maximum under shock loads at sustained speeds— 


thrust loads for long, maintenance-free reduces wear, lengthens bearing life. 
operation. Every step in their designand —Fygqt-treated races and rollers, precision- 
manufacture is tailored to the service ground from electric furnace steel of 


requirement of heavy loads under con- finest quality, provide maximum resist- 
ditions of misalignment. ancertolohoek ancdavean 


Integral center flange on inner race gives roRRINGTON Spherical Roller Bearings 
positive radial stability and assures ac- are available from stockbwithteither 


curate positioning of rollers for heavy 


eer oad straight or tapered bore, for shaft or 
Boas adapter mounting. From wet end to 
Conformity factors (between races and winder, they give you real operational 


rollers) are uniformly high. Thus rollers advantages in your equipment. 
operate with minimum friction, carry 


heavier loads longer. THE TORRINGTON COMPANY 


One-piece machined bronze cage for each South Bend 21, Ind. + Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL 
TORRINGTON i017; BEARINGS 


Spherical Roller © Tapered Roller e Cylindrical Roller e Needle e Ball @ Needle Rollers 
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"he problem investigated here is the calculation of the 
emperature and moisture content of the sheet as it 
jrogresses through the drying section. It is shown that 
e problem is beset by several types of complexities and 
hat radical simplifying assumptions have to be made 
lefore any solution—even a coarse approximation—can be 
chieyed. On the basis of these primary assumptions, 
i fferential equations for heat and mass transfer are set up. 
- is shown that the integration of the equations can be 
one with several degrees of approximations depending on 
hat accuracy is required and what effort can be expended. 
'y making further or secondary assumptions, the first— 
coarse—approximation can be achieved very simply. 
= an illustration the calculation, to a first approximation, 
| carried out for a typical large newsprint machine. 
{any interesting results become apparent, perhaps the 

sief among them being the surprisingly good agreement 
Lbservations despite the many primary and secondary 
ypreximations used. Only next in importance is the 
tdication given by these equations for the type and degree 
: accuracy of the data required, and which are at present 
st ayailable, if a more precise calculation is to be at- 
snpted. Third, the results show a more complex varia- 
b-a of temperature and water content in the sheet than 
ys been subject in textbooks and research journals. 
}ieally, of course, if the method provides acceptable, it 
revides a means for predicting the effects of varying 
rerating conditions, e.g. steam pressure, air, or sheet 
ety. on the drying of the sheet in designing new 
rachines or modifying old ones. 


| THE purpose of this inquiry is to follow a square 
ot of a web of paper through the drying operation 
pm the moment it touches the first cylinder until it 
aves the last one and to determine its state of tempera- 
bE and moisture content. Formulas have to be 
Hirived, applied to a typical machine, and the results so 
/lculated checked against those which are obtained in 
jactice. In effect, the problem then resolves itself into 
‘o: (1) a problem in heat transfer as heat flows from 
}pam to paper and paper to air, and (2) a problem in 
ass transfer as water evaporates from the web. ‘The 
uin features of the physical laws governing both these 
oblems are now sufficiently well known for the engi- 
Her’s purposes envisaged here. 
Yet, the actual determination of the temperature and 
bisture content at every point of the drying path is 
Iset by many difficulties. These are probably best 
Keribed under the headings: (1) difficulties due to 
b physical variability of all parameters in the equa- 
bns developed, (2) mathematical difficulties, (3) 
Ificulties due to ignorance. It is necessary to indi- 
te what these difficulties are, and what steps are 
xen to overcome them, so that the basic assumptions 


i i i d W. G. 
: v search Professor of Wool Textile Engineering, and 
Pt ro cach sehen. Department of Textile Industries, The 
versity, Leeds, England. 
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An Analytical Approach to the Problem of Drying of Thin 
Fibrous Sheets on Multicylinder Machines 


A. H. NISSAN and W. G. KAYE 


and limitations of this inquiry are fully realized before 
themethod itself and its results are subjected to scrutiny. 

To appreciate the nature of the difficulty due to the 
physical variability of the parameters, the sheet of wet 
paper may be considered qualitatively as it passes over 
one cylinder and beyond. The sheet with, say, a 
known solid and water content per unit area and of 
known temperature approaches a cylinder of known 
surface temperature. One side of the sheet begins to 
heat up while the other side, being still open to the at- 
mosphere, cools by evaporation, radiation, and con- 
duction. Thus, immediately temperature and moisture 
gradients are set up in the direction of the depth of the 
sheet. Similarly, gradients are set up along the length 
of the sheet. After a short time the felt covers the 
outer side of the sheet and a new system of tempera- 
ture and water content coordinates is established; 
this, in its turn, is changed again when the felt leaves 
the sheet, the sheet still clinging to the cylinder. 
Finally, the sheet leaves the cylinder and is free to dry 
on both sides in air. At every moment, not only the 
temperature and the moisture content of the web are 
changing, but the conditions of the air are changing too. 
Since the sheet is relatively free to shrink in the cross 
direction, even the solid content of the sheet (in pounds 
moisture-free solid per square foot) is continuously 
changing. The dimensions of the sheet are continu- 
ously variable too as the sheet loses water and becomes 
thinner. Indeed, an examination of the quantities re- 
quired in the calculations—i.e., the solid and water 
content per unit area, the thickness, average density, 
average specific heat, linear speed and temperature of 
the sheet, the temperature and relative humidity of the 
air, and even the latent heat of the evaporating water— 
reveals that not one of these can be truly said to remain 
constant and on which the others can be based. Thus, 
even if there were no unknown factors—and there is a 
number, as will be seen presently—this state of compli- 
cated continuous variability presents difficulties in the 
mathematical expressions to be derived. These can 
only be overcome by a reasonable system of approxi- 
mations. 

The mathematical difficulties stem mostly from the 
physical variability of the parameters: if all the inter- 
actions and variations of parameters were to be derived 
then even though there is, perhaps, enough known to 
make it possible to set up the partial differential equa- 
tions, these equations become unwieldy and intractable. 
Another source of mathematical difficulty is that some 
of the fundamental relationships are in the form of 
empirical equations with limitations and discontinuities 
—a not unfamiliar feature of engineering mathematics. 
Thus the equations to be adopted for the rate of evapo- 
ration in the constant rate period are limited to a mini- 
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mum in width, another in length, and another in speed. 
Thirdly, the physical laws are somewhat complicated 
even with all parameters kept constant artificially. 
The rate of drying is constant at first, but as the mois- 
ture content decreases below a critical value it assumes a 
falling value. The drying rate is not independent of the 
length of the sheet of its velocity, being proportional 
to fractional powers of the length and the velocity. 
It is also dependent on the vapor pressure of the water, 
which is itself a complicated function of temperature. 
Since the temperature of the sheet itself depends on the 
rate of drying, the mathematical expression is not an 
easy one to manipulate without simplification. 


Finally, there is the third difficulty of ignorance of the 
numerical values of many of the parameters which are 
required. Thus, while for the present practical engl- 
neering purposes an over-all coefficient of heat transfer 
from steam to web will be sufficient to estimate the 
temperature rise and fall in the web, not enough is 
known about the numerical values this coefficient takes 
under various conditions. The influence of the bound- 
ary layer of air on the sheet is an unknown factor. 
The heat and mass transfer between felt and sheet 
are undetermined. Temperature distributions within 
the sheet have to be guessed at—as it happens fairly 
shrewd guesses can be made, but nonetheless they re- 
main guesses. A typical difficulty which is met near 
the end of the drying period and which is due to our 
ignorance is the following: a sheet of water will remain 
at the boiling point until it dries completely. A sheet 
of paper with water to solid ratio of 2 to 1 will probably 
do the same thing and therefore it can be safely as- 
sumed that the sheet will not exceed, say, 212°F. in 
temperature. On the other hand a moisture-free sheet 
has no such limitations imposed on it and can rise in 
temperature without restrictions according to the 
laws governing the heating of solids until chemical 
reactions intervene. But, at what water to solid ratio 
does the thermostatic effect of the water cease to oper- 
ate and the sheet can assume higher temperatures than, 
say, 212°F.? In other words, suppose the sheet at a 
cylinder—near the end—appears, according to the 
calculations, to reach 212°F. half-way round the cylin- 
der, when is it safe to assume that the sheet will remain 
at 212°F. Ggnoring the rise in boiling point of water due 
to felt pressure) the heat simply going into evaporating 
the water without a rise in temperature, and when is it 
correct to assume that the sheet will reach higher 
temperatures? 


SIMPLIFYING ASSUMPTIONS 


The manner of dealing with these initial difficulties 
adopted in this inquiry is as follows: 


Frrst, it is clear that it will not be possible to evaluate 
what takes place at any particular spot at a particular 
time. Instead it is hoped to determine mean values for 
both space and time. Thus, the mean values of prop- 
erties and conditions right across the machine rather 
than conditions at the front, middle, or back of the 
machine will be evaluated and compared with practice. 
Similarly, the results obtained will be assumed to be, 
and compared with, the means obtained at any point 
over a long period of time, say a day or a week. In 
this way, the local and temporary fluctuations in tem- 
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perature and speeds, in stock and air conditions, 1m 
cross currents, and in felt tension will be averaged out. 

Second, to overcome the difficulties of continuous and 
discontinuous variations in the physical parameters the 
machine will be divided into small sections, the condi- 
tions in which will be constant to a degree acceptable in 
engineering practice. Thus, the drying machine is 
first divided into “cycles” of heating and drying. © A 
cycle will contain one drying cylinder and one drying 
space and will begin when the web of paper first touches 
the cylinder and ends when it first touches the succeed- 
ing cylinder. Furthermore, each cycle will be divided 
into four “phases”? as follows (see Bie. Dy Phase if 
begins when one side of the sheet first touches a cylinder 
and ends when the felt first touches the “outer’’ side 
of the sheet. Phase II begins when the felt first touches 
the sheet and ends when the felt leaves the sheet. 
Phase III begins when the felt leaves the sheet and ends 
when the sheet leaves the cylinder. Phase IV begins 
when the sheet leaves the cylinder and ends when it 
next touches a cylinder. 


Fig. 1. The four phases of a drying cycle 


Calculations will be made for each phase separately 
since conditions change abruptly as the sheet enters 
the different phases. Furthermore, it is sometimes 
found that even within one phase, conditions at the 
beginning are substantially different from those at the 
end. This, for example, occurs in phase IV—when the 
sheet is drying freely on both sides—near the middle of 
the drying section when temperatures are high and 
moisture content and thermal capacity of the sheet are 
low. In such circumstances, the phase of the cycle j 
further subdivided into two parts and cate me 
made for the two parts in succession in order to obtain 4 


Vol. 38, No.7 July 1955 TAPP 


better approximation to reality than is possible with 
one averaging process for the whole phase. Finally a 
method of successive approximation is adopted within 
each part of each phase so that the approximation is 
made as close as is reasonably acceptable. 


Third, although it is appreciated that all parameters 
vary with time and space, for the present practical 
purposes certain of these parameters are assumed con- 
stant. Thus, the moisture-free weight of the solid per 
unit area, the speed of the sheet, the conditions of the 
air, the temperature of the steam, the length of the sheet 


in phase IV, the thermal conductivity of the sheet, and 


the specific heats of cellulose and water are assumed con- 
stant. The sheet is also assumed to be a mixture of 
water and solids with properties of cellulose. These 
approximations are fully justified in view of the inexact 
knowledge available even about the most important 
of machine parameters—even cylinder surface tem- 
peratures are rarely known to a better accuracy than 


5°F. 


the same cycle. 


/ no special part in water removal. 


Fourth, it is realized that the over-all coefficient of 
heat transfer must vary as the sheet moves from one 
cycle to another and from one phase to another within 
Our ignorance of exact temperature 
conditions and expediency compels the adoption of a 
single value in the hope that it will agree with average 
conditions and this is done in the practical evaluation 
of conditions—though not in the more general deriva- 
tion of the equations. 


Fifth, the influence of the felt is not fully known. 
The device adopted here is to assume that the felt 
provides the mechanical pressure by means of which the 
over-all coefficient of heat transfer is realized, but takes 
Extra effects of water 
transfer, either by evaporation due to heat transmitted 


_ from the felt to the sheet or by liquid removal by capil- 
larity, are purposely ignored. 


In other words, no 
account will be taken of liquid water being removed 
from the web by the felt or the cylinder itself by ways 
other than the normal mechanism of evaporation. 
Instead the felt is assumed to retard the removal of 


_ water vapor by the extra resistance it puts in its path. 
_ Thus the rate that would have obtained in free air is 


multiplied by a fraction less than one (0.1 actually) to 
account for the resistance of the felt to water vapor 
permeation. By comparing the results obtained by 
such calculations with those obtained in practice it is 
hoped to show what influence the felt in fact has. If 
this inquiry reveals that only a small proportion is 
evaporated into the air by normal mechanism, then 
there will be a big difference between the calculated and 
the observed water loss. This subject will be discussed 
in detail at the end of the paper. 

Finally, except when the sheet is in free air—phase 
IV—the temperature is assumed constant with depth 
of the sheet. Thus the sheet is assumed to enter the 
air in phase IV with both surfaces at the same tempera- 
ture. When the sheet is cooling by evaporation 1n 
phase IV a parabolic distribution of temperature with 
depth is assumed as will be discussed at the appropriate 


| place. 


These, then, are the general simplifying assumptions 
made. Others of specific and local nature will be made 
and indicated where they are found necessary. 
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DERIVATION OF FORMULAS 
Temperature of the Sheet 


In phases I, II, and III heat will flow from the eylin- 
der into the paper, so that, for each phase, the heat in- 
put equals the total heat output. Since the over-all 
evaporation of water in these phases is small, the loss of 
heat and of water by evaporation is ignored and cal- 
culations are made on the basis that all heat input is 
utilized in raising the temperature of the sheet. This in 
effect means an adjustment in the value of H, the over- 
all coefficient of heat transfer in equation (1) and since 
this coefficient is not known with any great certainty 
the adjustment is probably within the errors of estima- 
tion. 


M(y + p)dt = H(t. — t)do (1) 
where 
M = weight of moisture-free solids in pounds per square foot 
y = specific heat of solids, B.t.u. per pound per °F. 
p = water to solid ratio 
H = over-all coefficient of heat. transfer, B.t.u. per square 
foot per second per °F. 
t- = cylinder (steam) temperature, °F. 
t = sheet temperature, °F 
6 = time, seconds 
or if 
Mi Mia) 
109 dt Hol 
0 (0) 
and 


itoleae te [ a (- ar) | (3) 


where the suffix o denotes conditions at time zero for a phase or a 
cycle; and suffix A@ denotes conditions after passage of A@ sec. 
in phases I, IJ, or III. (To avoid confusion the suffix 66 is used 
for conditions after a passage of 60 seconds in phase IV.) 


Thus for phases I, II, and III knowledge of the initial 
temperature of the sheet and of the steam pressure or 
temperature (assumed condensing saturated steam) 
and of the over-all coefficient of heat transfer should be 
sufficient for an easy estimation of the temperature at 
the end of each phase, ta9, by means of equation (3). 

In phase IV the sheet loses both water and heat to 
the surrounding air. Considering a strip 1 ft. wide and 
1 ft. long, the sheet will again be assumed to be with 
M |b. per sq. ft. solids and W = pM lb. per sq. ft. 
water at temperature ty» having reached that tempera- 
ture at the end of phase III as shown by equation (3). 
Then let 


Q=Qct+Qr+ Qe (4) 
Qc ae h(tae = tav) | 
0.53 (5) 
een 0.78 ad 
= 3600 V°-78 (tae — tap) 
0.172 X 0.9 (2 rae Nas | (“ aE ey") (6) 
Qe = 3600 100 100 
Qn = (dw/de)Li (H) 
where 
Q = total heat transfer between sheet and air, B.t.u. per 
square foot per second 
Qc = heat transfer by convection, B.t.u. per square foot per 


second 
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Qr = heat transfer by radiation, B.t.u. per square foot per 


second ; 
Qe = heat transfer by evaporation, B.t.u. per square foot per 
second ; 
h = over-all coefficient of heat transfer by conduction from 
sheet to air moving with velocity V ft. per sec. = 4 


4+ b V" where a = 0, b = (0.53/3600), = 0.78 for 
conditions in medium and high speed machines, 
B.t.u. per square foot per second per AN. 


tay = dry bulb temperature of air, 18 
V = velocity of air, feet per second 
L; = latent heat of evaporation of water, at temperature ¢ 


°F, B.t.u. per lb. 


Equations (5) and (6) will be found in most books on 
heat transfer or handbooks on chemical engineering 
heat transfer or handbooks on chemical engineering (1). 
Provided the length and width of the sheet are more 
than 1 ft. and the sheet speed is more than, say, 200f.p.m. 
(dw/d@) the rate of water evaporation (in pounds per 
square foot per second can be calculated for the constant 
rate period from Powell and Griffiths’ formula (2), 
changed to foot-pound-second units in equation (8). 


LIST OF SYMBOLS USED 


material constant equal to [k/(py)]. 

a mathematical function equal to [V2(Q/Yk)]. 

used as a suffix to denote conditions in the falling rate 
period of evaporation. 

over-all coefficient of heat transfer between steam and 
sheet, B.t.u. per sq. ft. per sec. per °F. 

over-all coefficient of heat transfer by conduction from 
sheet to air moving at V ft. per sec (= a + bV” 
where for medium and high-speed machines a = 0; 
b = 0.53/3600; n = 0.78), B.t.u. per sq. ft. per sec. 
per °F. 

k thermal conductivity, B.t.u. per ft. per sec. per °F. 

L latent heat of evaporation for water, B.t.u. per lb. 

l length of sheet, ft. 

M weight of dry solid per unit area of sheet, lb. per sq. ft. 

M a mathematical function equal to M (vy + p). 


SO 


me iss 


1s partial pressure of water in air, mm. Hg. 
Px vapor pressure of water at surface temperature, mm. 
g. 

D ratio of weight of water to weight of dry solid of the 
sheet = W/M, dimensionless. 

Q rate of total heat transfer per unit area, B.t.u. per sq. ft. 
per sec. 

Qc rate of heat transfer per unit area due to conduction, 
B.t.u. per sq. ft. per sec. 

Qr rate of heat transfer per unit area due to evaporation, 
B.t.u. per sq. ft. per sec. 

Qr rate of heat transfer per unit area due to radiation, 
B.t.u. per sq. ft. per sec. 

t temperature, °F. 

te temperature of the cylinder (or steam), °F. 

tas dry bulb temperature of air, °F 

to temperature of the sheet at zero time, °F. 

V velocity, ft. per sec. 

Ww weight of water per unit area of sheet, lb. per sq. ft. 

W. weight of water per unit area of sheet at the critical 


point (when evaporation ceases to be at a constant 
rate and begins to follow a law of falling rate of 
evaporation with water content), lb. per sq. ft. 

x,y,z Cartesian coordinates for the sheet in the directions of 
width, depth, and length respectively, ft. 

W half the depth or thickness of the sheet, ft. 


y specific poe of the solids in the sheet, B.t.u. per lb. 
per °F. 
A denotes a finite increment in a quantity when the sheet 


is in contact with the cylinder, i.e., in phases I, II, 
and III of a drying cycle. 

6 denotes a finite increment in a quantity when the sheet 
1s not in contact with the cylinder, i.e., in phase IV 
of the drying cycle. 


0 time, sec. 
pl density of the liquid (water) in the sheet, lb. per cu. ft. 
pL density of the solid in the sheet, lb. per cu. ft. 
(py) the mean of the product of density and specific heat = 
(2 af a) Bt : f a 
mites): .t.u. per cu. ft. per °F. 
o the rate of change of temperature with time = (dt/de) 
°F. per sec. 
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dw 
#12 x 10-1(30.5)-7(30.5\( Pw — Pod[l + 0.121(30-5V 05] 
453 
(8) 
where ture of the 


P» = vapor pressure of water at surface tempera 
sheet, millimeters Hg 
P, = partial pressure of water in air, mm. Hg 


From the basic equations (4) to (8) the temperature of 
the sheet may be derived as follows: 


kdt _ =) (9) 
dy 
and 
Gi iy et 10 
(4 +5) = (9%) aaa ( Ms 
assuming 
dt dt 
pees 
where 
k = thermal conductivity, B.t.u. per foot per second per 


AR, 

(py) = the mean product of density and specific heat of the 
sheet = [(psy + eup)/(1 + p)] where ps = density 
of solid and p; density of liquid (both in pounds per 
cubic feet), B.t.u. per cubic foot per °F. i 

zy.z = the coordinates of length in the direction of width, 

depth, and length of the sheet respectively, feet 


Fig. 2. Coordinates and temperature distribution 
envisaged in a sheet in phase IV of a drying cycle 


Figure 2 indicates the dimensions and temperature of 
the sheet as envisaged. 


Since 
dz = V do (it) 
then if 
k dt 
= = A\ = \\ = 
(py) gud @ ¢ 
4 (eet aie dic; 
nage all are (12) 


The sheet is assumed to possess symmetry about its 
neutral plane—i.e., about a plane midway between 
and parallel to its outer surfaces—since originally 
both surfaces were assumed to be at tag and conditions 
are assumed to be the same on both sides of the sheet 
Therefore (dt/dy)y =» = 0 where Y is the half thickness 
of the sheet in feet and since (dt/dy),=0 —(Q/k) from 
equation (9), it is legitimate to assume for such a 
thin body that (dt/dy) is linear with y and (dt/dy?) = 
Q/Yk. In order to utilize this expression for (d?t/dy?) 
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without unduly complicating the formulas it is neces- 
essary for Q, Y, and k to remain constant. It is there- 
fore necessary to work with a length z of the sheet 
for which no appreciable change in these values occurs. 
For such short lengths 


do y2 
pameegac tO (13) 


where 
B= yp? (3) ~ constant. 


Integrating (13) and inserting boundary conditions, 


at F AB a Ol ed 
jeu hate Ve. (55) ¥ (14) 
as 
ANE 7P Al p 
Vv = =— — a= 
2 G ze “) o> 
at 2Q 
do = 
(a) (% +2) Wy, 
Ps pl 


Equation (16) gives the rate of temperature loss at the 
beginning of phase IV in °F. per second. This rate 
would continue to hold if Q and p remained con- 
stant. Neither, however, remains constant since water 
is continuously evaporating. 

To introduce the full expression for Q in equation (13) 
would make it unmanageable. Therefore a mean 
value for (dt/dé), over the whole or only part of phase 
IV «wf the temperature drop is too large, is obtained by 
calculating the value of (dt/d0) at the beginning and end 
of phase IV and taking an average. Further improve- 
ments in the accuracy may be gained by successive 
approximation. Thus, in detail, the method of cal- 
culating the temperatures in phase IV is as follows: 

1. Calculate for condition tag 


Qr = (dw/dé)a9- Lae (7) 
and similarly Qc and Qr. Then 
Qao = (Qc + Qe + Qz)as (4) 


Hh og as Rial 
(i) fire (42) | oe 


pl 


Taking 


p hase IV 
es Length of whole Gs part) of phase (17) 


ts9 = tao + (<)s0 (18) 
do 


2. Repeat the three steps indicated by equations 
(7), (4), and (16) for condition fj, and obtain 


ey 20 
ae % Fes (: 4 ) |, (16) 


Pl, 


" | 
~ Then a second approximation of tj may be obtained 
from averaging the two rates and calculating the drop: 


@) = | (SB) a0 + GB) ae] (19) 


and 
(te dt (20) 
(ta) = tae + Bp REO? 
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This y process can be repeated to obtain further precision 
im (ts) but it is important to realize that if, in fact, 
Qao differs very greatly from Qj) such successive approxi- 
mations do not give an accurate result. The only 
method is to split phase IV into two successive halves 
and treat each half independently and add the results 
both for the water evaporation (see below) and tem- 
perature drop. This method of dividing phase IV into 
two—or more—portions and calculating for each part 
separately also affords a criterion for judging whether 
variations in Q are in fact too large or not: only if cal- 
culations by parts of phase IV agree satisfactorily with 
calculations for taking the whole of phase IV in one 
step should the variations in Q be considered to be 
satisfactorily low to justify the shorter method of 
treating phase IV as one unity. 


Water Content of the Sheet 


The rate of evaporation is calculated by equation (8) 
and treated as follows: 


Constant Rate Period 


Phase I. (dw/d6) is calculated by means of equation 
(8) for the mean temperature of phase I. (The tem- 
peratures are not known with sufficient accuracy to 
justify the more rigorous method of averaging (Py — 
P,) by means of integrating it as a function of tempera- 
ture.) Then 


AW = S) (length of phase I)-77 


0 V (Gy) 


where AW; = water removed from the sheet in phase I, pounds 
per square foot 


Phase II is treated as phase I except that (1) v = 0 
and (2) the result of equation (21) is multiplied by a 
factor to account for the resistance of the felt to water 
permeation. 

Phase ITI is treated as phase I in all respects. 

Phase IV. The method of successive approximations 
is used whereby the rate of evaporation is calculated at 
the beginning and end of the phase (or part of phase) 
and a mean rate (dw/d@) is taken where 


() aL (+ (Me) 
then 


—  — ((length of phase IV)-77 
dw = 2d (doy) 08 & = } (23) 


since evaporation is from two surfaces. 


Again, checks are made that the total loss of water in 
phase IV calculated by taking it in two successive 
halves check the total calculated by taking phase IV 
in one unit. If the two do not agree then phase IV 
must be partitioned. This is necessary between the 
middle and end of the drying section when the tempera- 
tures are high and water content and thermal capacity 
of the sheet are low. 


Falling Rate Period 


The shape of the curve for (dw/d@) versus W in the 
falling rate period is different for different materials, 
but for practical purposes the curve may be assumed to 
be linear up to the critical moisture content W, and 


389 


passing through the origin. Thus for all phases the 
treatment remains the same as discussed in the pre- 
ceding paragraphs except that for (dw/d) should be 
substituted (dw/d9) » where 
Ww (a oO. 
W.\d6 


APPLICATION OF FORMULAS 


The formulas developed in the previous section were 
applied to the conditions obtaining in a typical, medium 
speed fourdrinier machine making news and magazine 
paper. The average value of pertinent data for 1 week 
were as follows: 


(dw/d0)p = 


Measured Data (Average of daily measurements for 1 week) 


Paper Basis weight 49.8 g. per sq. m. 
9.56 X 10-*lb. per sq. ft. 
Water content at entry = 67.2% 
Water to solid ratio = 7 UE 
Air Temperature of incom- 
ing air = -84.4°F. 
Relative humidity of 
incoming air 4A, 
Temperature of out- 
going alr = 122), Si. 
Relative humidity of 
outgoing air = (3 NY 
Machine Number of cylinders = Bi 
Diameter of Ist cylinder = 3 ft. 
Diameter of remaining 
36 = Hil. 
Speed of sheet = OU ijosane 
= NG Pi oes. 
Time of passage of sheet 
through entire section = 31.3 sec. 
Length of sheet in con- 
tact with cylinder = eC Pantts 
Length of felt in contact 
witb cylinder = FS ine 
Steam Temperature in Ist sec- 
tion (baby + 10 cyl.) = 218°F. 
Temperature of remain- 
ing 25 cylinders Pav A 


Nol 


36th cylinder sweat cylinder 


Basic Calculated Quantities (For all cycles beyond the 
‘“baby cylinder’’) 


Length of phase I = 1.04 ft. 
ee Sonus 
ITE = 1.04 ft. 
UWE > el) sites 

Time in phase I = 0.0684 sec. 
Il = 0.516 sec. 
III = 0.0684 sec. 
IV = 0.204 sec. 


Arbitrary Assumptions 


Over-all coefficient of heat 
transfer 60 B-t.u. sq. ft. per hr. per °F. 


1/60 B t.u. sq. ft. per sec. per °F. 


Critical water to solid 


ratio == (0) 440) 
Resistance factor of felt = 0.10 


Calculations were made step by step starting with 
the sheet touching the first cylinder immediately after 
the baby cylinder. No exact calculations were made 
for the baby cylinder as conditions are somewhat vague 
in that region; allowance was however made by taking 
the sheet temperature as having reached 100°F. and ft 
water to solid ratio as having fallen to 2.01. The results 
of the step-wise calculations are summarized in Figs. 
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3 4 and5. In Fig. 6 is given the contribution of each 

d ) 3 y 

phase, summed for the whole drying section. 
VALIDITY OF THE ANALYSIS 


Before discussing the results, it is necessary to inquire, 
in view of the many simplifications made, whether the 
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results are sufficiently valid as to be worthy of discus- 
sion. Equation (1) was based on the assumption that 
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Fig. 4. The loss of water from the sheet achieved in 
each of the phases I, III, and IV and by each cycle of 
the drying section 


the temperature rise was solely due to sensible heat— 
i.e., the contribution of the first three phases to water 
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removal was purely a heating effect. 
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the results calculated in the previous cycles. The 
absence of clearly impossible results assumes a more 
positive aspect of validity in such sequential calculations 
than in the more usual single-stage calculations en- 
countered in engineering work. 

2. The rate of evaporation of water per cycle as 
given in the top curve in Fig. 4 is seen to vary In a 
fairly complicated way. The average for the whole 
drying section, however, comes out at 5.4 X 1074 
Ib. per sq. ft. per cycle. Asa cycle occupied 0.8568 sec. 
the rate of evaporation, on basis of area of paper, is 
2.27 lb. per sy. ft. per hr. Montgomery (3) gives values 
of 2.1 + 0.2 lb. per sq. ft. per hr. as characterizing 
“good” newsprint practice for this temperature. The 
agreement is again not bad. 

3. It is possible that the over-all picture is correct 
yet it may be so far out in detail that it becomes of 
little practical use. It is fortunate that through the 
generosity of the Bowater Paper Corp. Ltd. results 
have been made available to check the calculations in 
some greater detail than would be possible purely from 
0:06 average results. On a machine having the conditions 
taken as a basis for the calculations, the following re- 
sults were found: 


_ Fig. 6. Over-all evaporation from each phase summed 
for the whole drying section, in 10-3 lb. per sq. ft. units 


Average measurement of p 
for 1 week, lb. water per lb. 
moisture-free solid. 


Mean value Ratio of mean Calculated mean value 


for the whole value to that of p for the 
Near the front width of the found at front whole width From present 
of the machine sheet of machine of the sheet theory 
(1) (2) (3) ( (5) (6) 
Before baby cylinder 2.02 2.09 1.035 (2.09) 2.(0) 
After no. 6 cylinder 1.65 (1.18) 1.94 2 
12 1.19 GL Bil) 1.56 13 
18 0.55 (1.44) 0.80 0.8 
24 0.11 (z61) 0.18 0.3 
30 0.04 (1.74) 0.07 0.05 
36 0.03 0.056 1.867 (0.056) 0.01 


particularly and purposely emphasized by multiplying 
the rate of evaporation in phase II by 0.1. A constant 
coefficient of heat transfer fixed arbitrarily at the “usu- 
ally met” figure of 60 B.t.u. per sq. ft. per hr. per °F. was 
used throughout. No account was taken of the water 
removed by evaporation from the bare cylinder after the 
sheet parts from it. The rate of evaporation, as given 
in equation (8), which was determined for steady con- 
ditions, has been applied where conditions are mainly 
characterized by being unsteady. Cross air currents 
have been ignored. The critical water to solid ratio 
was arbitrarily taken at the ‘reasonable value” of 
0.40. Finally the equations were integrated on the 
assumption that Q was constant, when in fact it was not. 
In view of these and many other simplifications used, 
how near are the results to reality? 

While most of the assumptions made can be justified 
on bases of expediency or can be shown to be of minor 
significance, it is thought that the results are probably 
valid because of three reasons: 

1. Viewed as a whole the results do not appear to be 
impossible, or even improbable. This is a subjective 
judgment but with results of step-wise calculations, a 
major fallacy in the basic equations would most prob- 
ably result in cumulatwe errors of large magnitude— 
there were 35 cycles of four phases, each depending on 
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The ratio of the value of p as measured for the whole 
width of the sheet to that found at the front of the ma- 
chine is 1.04 near the wet end and 1.87 at the dry. 
Once again, there is no information on how this ratio 
varies along the machine. According to the principle 
that the simplest hypothesis should be adopted in 
absence of evidence in favor of others, this ratio is as- 
sumed to increase linearly with the number of cylinders. 
The values shown in parentheses in column (4) have been 
calculated according to this principle. Therefore, the 
mean value of p for the whole sheet can be calculated 
from the value measured at the front by the simple 
multiplication of the figures in columns (2) and (4). 
These are shown in column (5). Finally in column (6) 
are shown the values calculated by the present system 
as indicated in Fig. 5. Considering that the initial 
value for mean p was 2.0 in this inquiry compared with 
the initial value of 2.1 in column (5) the agreement is 
again not unsatisfactory. 

It may be concluded that, until more accurate meth- 
ods become available, the system of calculation ad- 
vanced here gives values which are probably valid for 
the mean values obtained, averaged over a period of 
time long compared with the fluctuation period of the 
machine, and averaged for the whole width of the ma- 
chine. It is probably true to state that if accurate 
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measured values of the principal parameters become 
available—such as the coefficient of heat transfer, the 
true air velocity, true values of heat transfer from and 
into the air by convection and radiation and true sur- 
face temperatures—then the method could form a rea- 
sonable basis for calculations and comparisons within 
the accuracy acceptable in engineering practice. 


DISCUSSION OF RESULTS 


If the method and its results are valid, it may be use- 
ful to discuss the trends observed in some detail. 


Temperature of the Sheet (See Fig 3.) 


The temperature difference between steam and sheet 
being large in the first cycle there is a large temperature 
increase by the end of the cycle. The resultant tem- 
perature at the end of phase III is still below 150°F., 
however. Consequently the cooling effect is fairly low. 
In the second and subsequent cycles the initial tem- 
perature differential, and consequently the temperature 
rise, gets successively smaller, while the final tempera- 
ture of phase III, and consequently the temperature 
drop in phase IV, get successively greater. By the 
fifth cycle the two effects are equal and the sheet ends 
up with the same temperature at which it started. This 
continues to stage 10. This equality would not con- 
tinue indefinitely, since the loss of water from the sheet 
reduces the mean specific heat, as will be seen, but, in 
any event, the temperature of the steam is suddenly 
raised in the 11 cycle and the train of events takes a 
new path. 

The equalizing tendencies noted between cycles | 
and 5 are again seen between cycles 10 and 15. How- 
ever, a new factor begins to exert an influence. The 
loss of water with its high specific heat reduces the 
mean specific heat of the sheet and consequently, 
since H is assumed constant, the upswing in each cycle 
gets increasingly larger. At the same time, the higher 
temperatures achieved, coupled with the lower thermal 
capacity of the sheet, results in much larger downswings, 
too. The total effect is that the sheet begins each suc- 
cessive cycle at a lower temperature than the previous 
one, but attains a higher temperature within the cycle 
than before. (A casual measurement of ‘sheet tem- 
perature” would probably indicate increasing, constant, 
or decreasing temperatures with each cycle depending 
on what phase and what part of the phase in which the 
measurements are made.) This increasing amplitude 
of oscillation becomes so large by the 20th cycle that 
from then on it becomes necessary to split phase IV 
into two successive parts for the purposes of calculation 
and a single calculation becomes increasingly in error. 
The two triangular points shown in cycles 22 and 23 
were calculated by taking the whole of phase IV es a 
unit, while the circular points by splitting into two 
parts; the error is of the order of 6°F. 

By the end of cycle 23 another factor enters the pic- 
ture, the value of p, the water to solid ratio, assumes the 
critical value of 0.40, and the rate of evaporation de- 
creases with each successive cycle. The effect is to 
reduce the downswing of each successive cycle and the 
sheet assumes increasing values of temperature in all 
phases after the 24th cycle. As the temperature dif- 
ferential between steam and sheet temperatures be- 
comes successively smaller the upswing of the curve 
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becomes less with each cycle. Finally, the temperature 
curve meets another complication around the 25th 
cycle; the sheet reaches atmospheric boiling point of 
water in the middle of phase II. Will the pressure of 
the felt allow the sheet and the water to go to eee 
values, or will the sheet be limited to around 212°. 
The dotted lines indicate this uncertain region. It is 
fortunate that the rate of evaporation in this region 1s 
sufficiently small so that this uncertainty does not affect 
significantly the main conclusions regarding the water 
loss. In the calculations, it was assumed that the sheet 
remains at 212°F. as shown by the solid lines. 


The Water Content of the Sheet (See Fig. 4 and 5.) 


The curve of water content versus cycle number 
descends with a variable slope but flattens at the end as 
shown in Fig. 5. However, for detailed analytical 
studies the rate of water loss for each cycle and phase 
shown on Fig. 4 is the more useful. 

Several points are immediately noted. First, al- 
though the eonstant rate period of evaporation was 
used for two thirds of the drying section, the machine | 
as a whole shows no such period, except over short inter- 
vals. Thus, the laboratory produced curve of a con- 
stant rate period followed by a period of a falling rate, 
though serving as the basic tool for the calculations, is 
not reflected in the results. This is because factors of 
temperature and specific heats complicate the picture 
beyond the simple lines of laboratory controlled tests. 

Second, the curves for the three phases follow ap- 
proximately parallel paths which are also roughly 
parallel to that of the curve for the whole cycle. (The 
quantity removed in phase ITI is much less than phase I 
and could not be plotted.) This fact means that if an 
improvement is effected in any phase it will be reflected 
in the final curve. Since the curve for phase IV con- 
tributes the major portion of the evaporation, it will be 
possible to simplify the discussion on how to effect an 
overall improvement by discussing and analyzing phase 
IV alone in the first place. 

Third, the over-all rate of water evaporation per 
cycle is noticeably low for the first and last few cylin- 
ders. The low rate in the last section is due to the 
falling rate period of evaporation setting in. Indeed, 
it is believed that the curves in Fig. 4 overestimate the 
rate of evaporation in the falling rate period, because a 
linear law was assumed, and that the rates met in prac- 
tice are lower than those calculated. The reason for 
this belief is seen in the fact that whilst the main body 
of the curve in Fig. 5 represents “observed” values as 
well as can be reasonably expected, its tail, beyond 
cycle number 30, is lower than is observed in fact, 
denoting that the calculations err by stating that too 
much, rather than too little, is evaporated here. This 
may be due either to taking 0.40 as the critical water 
content instead of, say, 0.50 or 0.60, or to assuming a 
linear law, or even to a fundamental error like assuming 
that the overall coefficient of heat transfer, which served 
so well in the earlier parts of drying, will still operate 
when the sheet is nearly dry and contact is not so good 
as before. All these sources of mathematical errors, 
however, have a tendency to be self-compensating: 
thus even if 0.80 instead of 0.40 were taken for the criti- 
cal water content, the law of falling rates would have 
operated over a longer period but with a correspondingly 
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smaller drop in the rate per cycle. What is perhaps 

more important is that the practical methods available 
to raise the curve of water evaporation in this region 
are limited too. A major effect that can be achieved 
is by raising the temperature but the sheet is already 
at 212°F. midway in the second phase. Other factors 
will be discussed below. 


The low rates achieved in the early cycles are at the 
full rates obtainable in the constant period. If these 
were raised, the production rate of the machine would 
be raised too. Can this be done? 

The jump in the rate which occurs with the intro- 
duction of high temperature steam is obvious. In- 
deed, until the fallmg rate period arrives, there is a 
steady rise in the over-all rate of water evaporation 
per cycle with the rise in the maximum temperature of 
the sheet. This maximum occurs at the end of phase 
III, 1.¢., it is tao. In other words, the most obvious way 
to increase the evaporation per cycle is to increase 
tao. The sheet does not reach the boiling point of water 
until late in its drying, and therefore it may be possible 
to increase tag nearer the boiling point of water in the 

earlier cycles. There may be, indeed there are many 
papermaking reasons why the temperature of the sheet 
must not be pushed too high too early, but assuming 
that the temperature could be pushed up without detri- 
ment to the paper, how is it to be done? 

Equation (3) shows fas as a function of the other 
factors involved, namely t,, tp, H, M’, and Ag. Of these 
t, and M’ are fixed by conditions of the paper. Thus, 
tag can be raised by a rise in ¢,, H or A@. The effect of 
raising tag by using higher steam pressure can be seen 
from equation (25). 


gins = ll = OAD (- us a0) (25) 


Thus, the increase in fg is not strictly lmear with ¢, but 
depends somewhat on H and M’ and is highest when 1 
is high and M’ is low. This means that the relative 
increase in tag due to an increase in steam pressure 
will be greater near the dry rather than the wet end of 
the machine. The practical papermaker is governed 
by many other factors than simply the sheet tempera- 
ture in his decision as to what steam pressure to use, 
but clearly the use of the maximum in steam pressure 
that mill economics and papermaking considerations 
will allow is suggested by equation (25) since the equa- 
tion shows no mathematical maximum in ta, with ¢,. 

The maximum sheet temperature is also increased by 
an increase in H, although the relative increase is less 
the higher H is, as can be seen from equation (26). 


ou = (te — to) = exp (- iH) (26) 

In the calculations H was taken as 60 B.t.u. per sq. 
ft. per hr. per °F., but in fact the effective H was actu- 
ally higher. This is because in phases I, H, and III 
an average of some 10~‘ Ib. of water was being evapo- 
rated in some 0.64 sec. from each square foot of paper. 
This requires about 560 B.t.u. per hr. heat input. As 
the average temperature of the sheet is some 50°F. 
below that of the steam this corresponds to about 11 
B.t.u. per sq. ft. per hr. per °F. Thus, the effective 
value of H was, on average, 71 B.t.u. per sq. ft. per hr. 
per °F. An upper limit for 7 may be taken to be that 
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obtaining when water is heated as a stationary film on a 
steam heated cylinder and while figures differ, the value 
is well above 200. Thus, there appears to be some 
scope in improvement in papermaking evaporation 
rates, where average values for H of 60 are considered 
fairly good, by raising H. Yet it is not as easy to 
do this as to state the desire or even the necessity for it. 
Probably the chief-stumbling blocks are film resistance 
inside the cylinders, air film and scale resistance on the 
outside, and the necessity to limit the felt pressure by 
other than drying considerations. 

To increase tag by increasing AQ, i.e. by increasing the 
angle of wrap around the cylinder and the diameter of 
the cylinder, may be the next consideration. Equation 
(27) shows that the law of diminishing returns sets a 
limit an practice to both methods as the relative increase 
i tag gets smaller the higher A@ becomes. 


dtae H H 
ae (te — to) gy &xP (- vg 40) (27) 


Again, economics and engineering considerations other 
than heat transfer govern the choice of a value of Aé. 

It was stated that the ‘most obvious” way of in- 
creasing the rate of evaporation was by means of an 
increase in tag. Are there other ways? 

The influence of t,, on the over-all rate of evaporation 
per cycle is through its influence on Py in equation (8). 
Thus, having achieved the highest value for P,, in this 
equation the rate of evaporation can still be increased 
by changing the other factors involved. It will be seen 
that these other factors are of somewhat less promise 
compared with P,, which rises steeply with temperature. 
Thus the rate of evaporation rises (1) as the 0.77th 
power of the length of phase IV, (2) as the 0.85th 
power of the relative speed between air and sheet, (3) 
as P,, the partial pressure of the water in the air, 
decreases. 

Trial calculations will show that each succeeding foot 
in phase IV contributes less to the evaporation—not 
only because (dw/d@) increases as L°-”, but because 
the average temperature in each succeeding foot and 
hence P, is less—so that it is doubtful whether phase IV 
should be increased beyond, say, 4 ft. on multicylinder 
driers. Similarly calculations will show that unless the 
air is totally recirculated, P. is usually very small com- 
pared with P,, and can be considered as of secondary 
importance. (P, may be very important from other 
points of view, e.g., ceiling condensation and exhaust 
hood corrosion, but that is outside the scope of this 
paper.) Thus, the major remaining factor is relative 
velocity of the sheet to the air. 

Here it should be noted that V should be increased by 
blowing air relative to the sheet and not by an increase 
in the sheet speed. This is because while the rate of 
water evaporation increases as the 0.85th power of the 
sheet (or machine) speed, the time of dwell of the sheet 
in the evaporating zone decreases with the first power of 
speed, so that the over-all effect of increasmg machine 
speed is a slight decrease in the amount evaporated per 
phase or cycle. Since air blowing has to be done at the 
expense of mill power supply, an economic balance will 
have to be struck in deciding how much air can be 
blown against the sheet before the consumption in 
power exceeds the benefit in drying. It is suggested 
that the use of calculations such as those employed in 
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this inquiry, coupled with adequate measurements will 
produce a reasonable balance after a few trials. (Blow- 
ing air across the machine to improve the uniformity of 
drying is another matter.) 

In this discussion of possible ways of improving the 
rate of water removal per cycle, it must have been evi- 
dent that, while the sheet spends 60% of its drying time 
in phase II, the over-all rate of water loss per cycle 
taking place in this phase is negligible. This subject 
was left to be discussed last because of its special interest. 


THE INFLUENCE OF THE FELT 


The calculations were made on the basis that no 
special phenomenon other than restricted evaporation 
took place in phase II. The intention was to calculate 
the amount evaporated according to established prin- 
ciples and if these added up to less than the total ob- 
served, to attempt an explanation for the observed 
difference on the basis of water removal by other 
means, i.e., water evaporation from the bare cylinder 
surface after the sheet leaves it and water abstraction 
by the felt. As it turned out, the calculations account 
for the whole of the water lost. Indeed, they account 
for a little more than the whole observed, if significance 
is accorded to the small difference appearing between 
the water content of the sheet as calculated and as 
observed after the sixth and twelfth cylinders; but it is 
believed that the difference is within the experimental 
and calculational errors. Thus, it may be concluded 
that for machines running at this speed on news and 
magazine paper, the water evaporation follows known 
principles and occurs mostly in phases I, III, and IV. 

This conclusion would not be per se of any special 
significance to the use of felts. Felts would still be 
justifiable as the real contributors to the high over-all 
coefficient of heat transfer necessary for a high average 
temperature and high evaporation rate in phases III 
and IV. Thus, the felts would still be among the prime 
causes and influential factors in multicylinder drying of 
thin sheets which are unable to exert pressures on the 
cylinder under their own tension. What gives this 
conclusion significance is that it conflicts with previously 
reported observed facts. Sherwood (4) et al. and later 
Smith and Attwood (4) have made careful measure- 
ments on similar systems to the one under study and 
concluded that from 60 to 80% of the observed water 
removed was abstracted while the sheet was covered 
by the felt. Since there is no apparent reason to doubt 
the validity of these observations, it follows that a SyS- 
tem of calculations which is in conflict with them must 
either be itself invalid or must be dealing with conditions 
to which the previous observations do not apply. The 
validity of the calculations was discussed in the section 
Validity of the Analysis and it was seen that, on the 
whole, the predictions according to the theory accorded 
with the few results available from observations within 
the experimental errors of the observations. Thus, 
until positive proof is adduced against the present 
analytical methods, it is probably not unreasonable to 
accept the second of the two alternatives, i.e., in ma- 
chines of the type under discussion the amount of 
water leaving the sheet in phase II when the sheet is 
covered by the felt is negligible in comparison with 
that evaporated when the sheet has at least one side 
exposed to the atmosphere. 
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This last conclusion immediately raises three specific 

stions: ; 
i ree, is the cause of the difference of the action 
of the felt as reported by previous experimental ob- 
servations and the present theoretical analysis? i 

2. Tf the cause for the difference is ascertainable 
is it desirable to remove it or to maintain it? 

3 If it is desirable to remove this cause, how is this 
to be done? 

It may be useful to resolve these questions in turn. 

To ascertain the cause for the difference involves an 
understanding of the mechanism of water removal in 
phase II. Ina paper on “The Functions of the Felt in 
Water Removal on the Papermaking Machine” given 
to The Symposium on The Fundamentals of the Paper 
Machine at Appleton, Wis., September, 1954, organized: 
under the auspices of TAPPI and CPPA, Nissan (6) 
argues that the felts in Smith and Attwood’s experiments 
removed the water in the liquid state and gives evidence, 
abstracted from the experimental results themselves, 
in support of this argument. Indeed, even without 
detailed argument it is difficult to see how four times 
as much water would evaporate into the felt as into the 
free air surrounding the sheet in phases I, III, and IV in 
the earlier cycles where Smith and Attwood report 
the maximum felt influence. Accepting the hypoth- 
esis of the removal of the water in the liquid state, 
then it must be concluded that in the machine under 
discussion the felt could not have been in a state con- 
ducive to liquid absorption. This is understandable 
since the speed of the machines in both Sherwood’s 
and Smith and Attwood’s experiments were low com- 
pared with the speed of the newsprint machine being 
studied. Thus, it appears that in medium and high- 
speed machines the felt, as at present made and used, 
probably does not remove water by absorption and 
subsequent evaporation as it appears to do on slow 
machines. 

Secondly, it can only be desirable to remove the cause 
of the difference between the behavior of the felt on 
high and low-speed machines if, by doing so, some ad- 
vantage is obtained. If felts on high-speed machines 
could be induced to absorb water they would still re- 
quire heat to evaporate the water from the felt. There- 
fore advantages could accrue only if either or both of 
the following possibilities were achieved: (1) With the 
liquid absorption mechanism operating the productivity 
of the machine would be enhanced as higher speeds 
could be used. (2) With some of the water removed 
from the sheet as liquid, low grade heat, from flue 
gases, say, can be utilized to evaporate the water from 
the felt by blowing air first heated from such a source, 
through or over the felt in a manner which is not possible 
with the delicate sheet of wet paper itself. This 
would effect not only an increase in the rate of produc- 
tion, but also a saving in the cost of drying. 

Thus, no general statement can be made and it 
must be left to the local engineer to study the gains 
effected and balance them against the increase in capital 
and running costs before a decision can be made whether 
im a particular machine, the liquid absorption mecha- 
nism should be encouraged or ignored. 


Finally, supposing an analysis shows that in a partic- 
ular machine it is desirable to encourage the liquid 
absorption of the water by the felt with subsequent 
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’ evaporation, how can this be done? Some indication 
has already been made of possible methods. The prin- 
ciple is to return the felt to the first cylinder in as dry 
a state as possible and to try and maintain it dry be- 
tween cylinders in, say, the first 10 cycles. Increasing 
the number of felt drying cylinders—where space 
does not allow the installation of more driers, even rob- 
bing the sheet of one or two driers in the first ten to dry 
the felts—may produce an increase in the amount of 
water lost in the first 10 cycles out of proportion to the 
extra heating area. Blowing air through or over the 
felt, either on its return journey or between cylinders, 
would similarly help this mechanism. Essentially, 
however, these steps would not be of optimum effect 
unless the felt itself is designed with the liquid absorp- 
tion mechanism being fully in mind. 


On the basis of this argument the felt covering, say, 
the first 10 cylinders, should be different in character- 
istics from those covering the later cylinders. Essen- 
tially the felt covering the first 10 cyliaders should 
combine the functions of a wet felt on one surface with 
that of a dry felt through the rest of the structure. 
Thus, a two-structure felt is necessary. The surface 
next to the sheet should be woolen, soft, bulky, close- 
textured, and with a good nap; the rest of the felt and 
the surface away from the sheet should be open- 
textured and permeable but should provide the me- 
chanical strength required. In this way the felt will 
act as a hot-press felt on one side and as a freely evapo- 
rating dry felt on the other. 


CONCLUSIONS 


Although an attempt to extract some practical 
conclusions and recommendations was made in this 
paper, the main purpose was and remains to provide 
a means whereby the behavior of the sheet on the paper 
machine may be a little better understood than be- 
fore. A subsidiary purpose was to indicate the type 
and grade of information required from measurements in 
the laboratory and on the machine if any precise cal- 
culations of drying section characteristics are to be 
made for the purposes of design or operation. It is 
hoped that the paper goes a little way to achieve these 
two purposes. 
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pena bere aine tia ed some years ago on 


Bowaters Paper Corp., Ltd. to use the results obtain x 7 
one of their machines while one of the authors (A.H.N.) was in oho employ: 
To them and particularly to their technical director, George I’. Underhay, 


are due the authors’ thanks. 


DISCUSSION 
A. E. Monrcommry: The paper by Nissan and 
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Kaye impresses me as a notable attempt to analyze 
mathematically the complex mechanism of drying on 
a multicylinder paper machine using drier felts, but 
it leaves me fearfully unsatisfied with the conclusions 
drawn from the mathematical analysis. 


At first I had hoped I might use their own formulas 
and data, and by making other reasonable but different 
assumptions from those used by the authors, find out 
whether their conclusions remained valid; but lacking 
information on the exact manner in which they made 
their detailed calculations, I fear that my rusty mathe- 
matics would likely only confuse matters. I do wonder, 
however, if I might have the temerity to suggest to the 
authors that they make the different assumptions I 
want to suggest, recalculate on this basis, and thus 
determine whether their mathematical treatment still 
points to the same conclusions. 


My greatest objection is to the assumption first 
discussed under ‘‘Fifthly,’? where it is determined 
that the felt will be assumed to take no active part in 
water removal, and it is assumed (for lack of any real 
knowledge) that the rate in phase II is one-tenth that 
in phase IV. This seems so contrary to my preconcep- 
tions and experience that I must be doubtful until 
additional calculations are made with the assumption of 
a higher value. Then if the new computations do 
lead to results differing widely from actuality I would 
be forced to revise my earlier ideas. If the results 
are not widely different, the conclusions reached by 
this paper are invalid and misleading. 

Further, I would like to suggest to the authors that, 
for their own edification, they take an imaginary ma- 
chine the same as the subject one, but having only one- 
third as many driers. It would be running on the same 
grade of paper, with the same steam pressure, but would 
be running only one-third the speed. (Actually, ex- 
perience indicates the speed would likely be somewhat 
over one-third, but that is immaterial.) If the same 
method of calculation is followed as on the subject 
machine, making the same assumptions as to the ratio 
of drying in phase II, over-all heat conductance, etc., 
I suspect it will be found that the temperature changes 
in the sheet during each cycle will be calculated to 
be impossibly high, thus invalidating the assumptions. 
I suspect that only by assuming a considerable water 
removal in phase II will they arrive at reasonable cal- 
culated sheet temperatures for such a machine with 
only a few driers. If it is true for the hypothetical 
machine it must also be true for the longer one. Per- 
haps I am wrong in this, but I believe the authors 
should, and will wish to, satisfy themselves on this 
score. 

I am not sure whether it will make any substantial 
difference in the results, but I do further believe the 
assumed over-all coefficient of heat transfer of 60 is 
too high. If the steam consumption on the subject 
machine is known, it is a simple matter to calculate 
with reasonable accuracy just what it actually is. I 
suspect 45 is much closer to actuality. In fact, I 
figure that if, on this machine, the over-all coefficient 
is 60, then the steam consumption is something like 
1.95 lb. per lb. of water evaporated, and that seems 
most unreasonably high. I append my calculations 
on this. 

Obviously the authors are correct in mentioning the 
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fundamental error in assuming the over-all coefficient 
of heat transfer to be uniform throughout the machine. 
On the last 20 to 25% of the driers it must be much 
lower due to the decreased conductivity from drier 
shell to paper, which is the dominant factor in the over- 
all conductivity. Yet I dowbt that this error does 
more than change slightly the curve for the calculated 
moisture and temperature of the sheet through the 
cycles. 

All of this points up to the exceedingly difficult 
problem which the authors faced so courageously and 
energetically. This paper, at the very least, presents 
a new tool for future work on the problem of drying, 
and even if we shall find that the tool needs some re- 
shaping here and there, it surely will have served to 
extend the frontiers of our knowledge. 


Appended Calculations 


S/W = 0.0218 (1 X 36 + 36 X 60) 
= 0.0218 X 2196 = 47.8 sq. ft. per in. width 


itp = an eT = 0.91 lb. paper per hr. per sq. ft. (av.) 


Pounds paper/hr./in. width, 47.8 X 0.91 = 43.5. 

If U = 60 B.t.u. per hr. per sq. ft. per °F. diff., and if AT’ = 
228 — 175 (from Fig. 3) = 53°F., total heat transmitted per 
inch width would be 60 X 47.8 X 53 = 152,000 B.t.u. per hr. 

For average of 5 p.s.i. steam condensed, heat given up is the 
latent heat of 960 B.t.u. per lb. 

Hence steam condensed would be 152,000/960 = 158.5 lb. per 
hr. per in. width. 

This would be 158.5/43.5 = 3.64 lb. per lb. paper. 

Say sheet dried to 6% final moisture. Pounds water evaporated 
per pound paper as dried is 94/32.8 — 1 = 1.87. 

Pounds steam per pound water evaporated is 3.64/1.87 = 
1.95, which is high. 


A. H. Nissan: I am in complete agreement and 
sympathy with your reviewer about the points which 
have been troubling him. Indeed, the whole purpose 
of the paper was to stress the surprising nature of the 
results in view of “the preconceptions and experience”’ 
which your reviewer and I share about the functions of 
the felt. Your reviewer has put his finger directly on 
the main difficulties which have exercised both Mr. 
Kaye’s and my mind for a considerable time. Indeed, 
we two who have gone intimately into the detailed 
calculations have come across other features of diffi- 
culty and doubt—in addition to those which are trou- 
bling your reviewer. We tried to indicate these in the 
paper and I made it my business at the three lectures 
I gave in the States on this paper to stress these doubts 
to the audience. Having said all this I am, unfortu- 
nately, not in complete agreement that the methods 
suggested by your reviewer will, in fact, be unequivocal 
enough or sufficiently critical in nature as to resolve 
these difficulties and enable us to pronounce on the 
validity of the conclusions. 

All the same, if the calculations he suggests were not 
as complex and lengthy as they are, I would have 
gladly done them, even though I believed they were 
unproductive. A machine with 35 cylinders implies 
140 phases and as some of them have to be split into 
two or three subsections, a calculation for each machine 
implies some 180 steps approximately. Since the cal- 
culations are sequential, a mistake in any one step 
affects all subsequent ones; thus Mr. Kaye and I have 
adopted the policy of calculating all results at least 
twice with some spot tests involving three calculations. 
Thus, a calculation for a machine involves all in all 
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some 400 to 450 separate calculations. With each 
step taking between 15 to 20 min. to calculate, record, 
plot, and scrutinize, you will see this means some 100 
to 150 solid hours of arithmetic at the least. 

As I mentioned, we would gladly do this if we be- 
lieved it served any purpose. In the appended mem- 
orandum I give detailed reasons why I do not think 
it does. Here I may briefly state the position as fol- 
lows: every student knows that to solve a problem 
mathematically one must have as many equations as 
there are unknowns. Thus, if we wanted to determine 
three unknowns we must have three independent equa- 
tions. Should we have only two equations, the only 
method available is to:guess at one of the unknowns 
and estimate the other two on the assumption that our 
cuess was right. Now, if we do that, there is simply 
no way of proving that our guess was right. If the 
results agree with our preconceptions, we tentatively 
accept the guess to be right; if they don’t, we think the 
guess was wrong. The important and crucial point 
is that no amount of recalculation or refinement can 
overcome this difficulty. The only way in the absence 
of a third relationship between the unknowns is to 
measure one of them. 

Thus, in our case, what is missing is a measurement 
of certain important parameters. We knew that we 
were so handicapped when we began our calculations. 
However, we wrote and presented the paper with the 
threefold purpose of indicating to the people in the 
industry (1) the data required to achieve an accurate 
solution of this difficult problem; (2) that if the meas- 
urements were made, physical and mathematical 
principles could be formulated to solve the problem; 
and (3) to indicate the probable nature of the solution. 


Memorandum on Reviewer’s Comments 


If I may, I shall take the points raised by your re- 
viewer individually. He raises three: 

1. The Function of the Felt. As we stress in the 
paper—indeed it was our sole original intention—the 
method adopted in the paper was to calculate the total 
water loss by ordinary processes of evaporation for 
phases I, III, and IV, and to subtract this value from 
the total observed so that the amount lost through or 
into the felt could be estimated. In order to do this 
we had perforce to assume that the felt did not remove 
water itself. What surprised us and your reviewer so 
greatly was that we found that the amount calculated 
equaled the amount observed, leaving none for the felt. 
Your reviewer suggests that we should now recalculate 
on the basis that some of the water is removed through 
or by the felt. Such a calculation is only possible under 
one of two systems: either the water evaporates into 
the felt or it is absorbed as a liquid to be evaporated 
later. Let us consider the two systems: 


(a) Evaporation. We have to assume here that the 
water is evaporated into the felt. If this assumption 
is valid, then our method of calculating the temperature 
rise in phase II cannot be used in its present simple 
way as equation (2) does not take account of the latent 
heat of evaporation. We have already derived the 
type of equation that would have to be used in its place 
if evaporation of water accompanied the rise in tem- 
perature in phase IT and we find that instead of equa- 
tion (3) a complex function results which can only be 
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‘integrated graphically or numerically. For a machine 
with 35 cylinders such calculations will take a great 
deal of time unless electronic computers can be utilized. 
This amount of work would only be justifiable if, in 
fact, the results achieved were of crucial value. As 
can be shown in a simple way, this is not a possibility. 
Thus, the temperature rise in phase II is a maximum 
for any given quantity of heat transmitted from steam 
to paper if, in fact, all of it goes into sensible heat. 
Any supposition that the water is evaporating at the 


““Preconceptions and experience” to which your 
reviewer referred and which I share with him, usually 
allow something like two or three times the amount of 
water lost in the air spaces of the first, say, 12 cylinders 
to be removed through or by the felt. Now our cal- 
culations give the amount evaporated in the air spaces 
with negligible contribution from the felt. Let us, 
therefore, take this amount and assume that twice as 
much has been removed by the felt. We get the follow- 
ing table. 


Water assumed 


Water to solid Water to be removed Total , | fe py 
i ; ratio as calculated removed i b lit = 2 ney ae ee ce 
Cylinder no. at present air apa eee Pea. Teeth ery oe Penton 
Before baby cyl. 2.0 
ix 2.0 2.0 
No. 6 cyl. 1h 0.3 0.6 
: Pe . 0.9 ileal 1.94 
No. 12 cyl. ih 0.7 1.4 ail 0.0 1.56 
No. 18 cyl. 0.8 1.2 2.4 0.0 0.80 
No. 24 cyl. 0.3 17 _ 0.0 0.18 
No. 30 cyl. 0.05 1.95 0.0 0.07 
No. 36 cyl. 0.01 1.99 0.0 0.056 


same time as it is heating up will either imply that a 
greater amount of heat is being transmitted than we 
have assumed or that the final temperature in phase 
II is lower than the one we have already calculated 
by the present method. Your reviewer has already 
given the opinion that the assumed over-all coefficient 
of heat transfer of 60 is too high. Consequently, if we 
keep the rate of heat transfer at 60 or lower, the tem- 
perature level at the end of phase II must be on average 
less than we have calculated. Now from Fig. 3 it is 
seen that nowhere in the first 15 cylinders—where the 
influence of the felt is usually considered to be highest 
in removing water—does the temperature reach boiling 
point of water. Consequently the amount evaporated 
into the felt by ordinary laws of evaporation into a 
saturated system must inevitably come out to be small. 
Now from Fig. 6 it will be seen that even if the amount 
evaporated in phase II were ten times what we calcu- 
lated, that is the felt exerted no more resistance than 
an open space of still air, it would still be negligible. 
The important point to realize here is that when 
we talk of the felt having a profound effect it is nor- 
mally meant that the felt removes two or three times as 
much water as is evaporated in the air spaces. In 
other words, we will require a rate of evaporation of 
the order of 500 times the rate we calculated. I know 
of no principle to which I can appeal in physics and 
from which I could get such terrifically high rates for 
the system envisaged. Thus we are forced, if we are 
going to calculate again on a basis which allows more 
water to be lost through or by the felt, to assume that 
the water is, in fact, removed as liquid and not as vapor. 

(b) Liquid Removal. Once again to calculate 
accurately the removal of water from the sheet in the 
liquid state by the felt one must have some principle 
in physics to use for quantitative evaluation. I have 
indicated in another paper, which I gave at The Insti- 
tute of Paper Chemistry last Summer and published 
in Tappi for December, 1954, a very tentative and 
crude approach to that problem, but I have no exact 
method. Fortunately, however, one can use an ap- 
proximate approach as follows. 
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A study of this table will reveal that the further 
calculations suggested are not decisive in validating or 
refuting the theory. Thus, it will be seen that accord- 
ing to the table the sheet would be completely dry by 
the 12th cylinder. In the words of your reviewer, 
“the new computations do lead to results differing 
widely from actuality.” The reviewer stated that in 
such an event the new calculation should force him to 
revise his earlier ideas. This is where I have the te- 
merity to disagree with him. I think that these cal- 
culations do not, in fact, necessarily prove that our 
system of calculations as at present constituted 1s 
any more justified than we had right to assume they 
were before the new calculations were made. I say 
this against our own theories because this new calcula- 
tion is still made on the basis of our theories regarding 
the form each function takes; they neither add to 
nor subtract anything from the basic equations. In 
other words, despite these criteria which your reviewer 
kindly put forward to prove our theory, and despite 
the temptation to extract confirmation from them, I 
am not personally satisfied that, in fact, the theory we 
put forward has received any further support from them 
since we have not, in these calculations, critically 
checked the detailed steps and the detailed assumptions 
made in the theory. 

Suppose now that the table in fact gave a different 
result. Let us say that we so adjusted, arbztrarily, 
our functions that we made one third of the total water 
loss go into the air and two thirds into the felt. Would 
that have affected our conclusions? We would have 
concluded that the felt removes water by liquid ab- 
sorption—in an arbitrary, unspecified manner—and 
that the felt deserves further attention. But this 
conclusion is, in fact, our present one; there is no 
change. 

It will be seen, therefore, unless we get new data to 
check our calculations with more certainty than is 
available to us at present, no amount of internal adjust- 
ment can give us the desired decisiveness. What is 
wanted is precise measurement of the parameters 
which go into our equations and not further manipula- 
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tion of the equations to yield acceptable results. This 
point arises again from the reviewer’s second sugges- 
tion. 

2. Using One-Third Speed with One-Third as Many 
Driers. Once again the calculations suggested by 
your reviewer will be, naturally, long, but fortunately 
we can circumvent them by approximations. Thus: 
for one third the speed we require one third the quan- 
tity of water to be removed, but since the dwell of the 
sheet in the drier is for one third of the time, the over- 
all rate of water removal in pounds per square foot 
per hour remains constant. By cutting the speed to 
one third, the over-all rate of evaporation according to 
equation (8) is cut down to 0.85th power of one third. 
This means that due to the loss of speed the evapora- 
tive rate will be of the order of 0.4 the original rate if 
the temperature conditions were the same. ‘Thus, 
to bring the rate of evaporation to the original the tem- 
perature rise should be such as to produce 21/2 times 
the rate. In other words, the average temperature of 
the sheet will have to be about 30°F. higher than be- 
fore, if all other conditions were the same. But other 
conditions are, by the posing of the problem itself, 
not the same. It is precisely at lower speeds that the 
importance of the felt becomes of paramount importance 
in removing water in the early stages of drying as I have 
tried to show in my paper on the functions of the felt 
which I gave to Tapm, where I have shown that at 
slower speeds and higher temperature rise per cylinder 
the felt appears to remove water by liquid absorption. 
Thus, running at one third the speed and with one 
third the number of cylinders the average temperature 
will be less than 30°F. higher than in the machine 
under study. If the water removed by the felt is 
appreciable, as we have reason to believe to be the case 
with a slow machine, then an average rise of 10 to 
15°F. is all that is necessary. In other words, the 
more exact calculations will, once again, lead us to 
uncertainties which do not resolve the question whether 
the present theory is 100% accurate or not, since they 
do not crucially affect our conclusions. 

3. The Over-all Coefficient of Heat Transfer. We 
agree with your reviewer that the figure of 60 which we 
assumed may appear a little on the high side. On 
the other hand, I think that your reviewer’s figure of 
45 is much too low for our calculations although it is of 
the right order as this figure is conventionally calcu- 
lated and reported. While I do not know exactly 
how your reviewer estimated this figure, since I have 
not seen his calculations, I think that he probably 
calculated it on the basis of total drier surface. We, 
of course, require the figure per unit area of actual 
contact and this is, naturally, higher. To compute 
an exact figure one should have the mean temperature 
difference between steam and paper and this, un- 
happily, was only available to us after we completed 
our calculations. Now that we have this figure, from 
our first approximation it appears that a more exact 
figure, were we to get a second approximation on 
the basis of the first, is probably not far off 50 to 55. 
Once again, I do not feel that the great amount of cal- 
culations required to rederive the figures submitted 
for publication will give us any greatly different picture 
from the present one, and since the new figures will be 
no more definitive than the present ones I am inclined 
to think that the effort will not be justified by the 
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results. Only measurements of this figure will prove 
useful ultimately. 7. 

You will see from all this that, in my opinion, such 
recalculations and attempts at refinement will not pro- 
duce worth-while results. This is because in all such 
attempts we will have to use, once again, 2uesses 
about important fundamental parameters in the equa- 
tions. If I may repeat myself, what is required is 
not recalculations but measurements of the parameters 
shown by this theory to be necessary. If such meas- 
urements could be done, then recalculations using the 
measured parameters, instead of the present approxi- 
mations, will reveal the difficulties in the theory which 
can then be remedied. The whole purpose of this 
paper, in my view, is to indicate the type of factors 
required, to encourage someone with a practical ma- 
chine and the interest and ability to measure these 
factors, and to check the theory against practice. I 
have no doubt in my mind that the present theory will 
be found to be too approximate and too crude a tool, 
but then the paper will have served its purpose in in- 
ducing or encouraging others to shape more precise 
and sharper tools. It was these thoughts that prompted 
us to entitle the paper ““An Analytical Approach. . .” 
It can only become ‘An Analytical Method. . .”’ when 
further data become available. 

A. E. Montreomrry: The letter from Mr. Nissan 
and the attached memorandum from him throw much 
more light on his thinking with regard to his mathe- 
matical approach to the study of paper drying. When 
I wrote on January 5, I did not realize the laboriousness 
involved in the calculations I suggested, and only 
hoped that a recalculation on the shorter machine would 
quickly disclose whether or not our assumption is 
warranted that little water leaves the sheet in phase II. 

Personally, I remain doubtful of the validity of his 
conclusion that the amount is small on the machine 
he studied. Mr. Nissan agrees that on a machine 
having only a few driers the water removed by the felt 
must be considerable. My belief is that the proportion 
is about the same whether or not there are many or 
few driers, which is to say, in other words, whether it is 
a slow or a fast machine. 

Incidentally, in his memorandum under subject 2, 
I cannot understand his statement that “the dwell of 
the sheet in the drier is for one third of the time Se ee 
The total time of the sheet in the drying section of the 
paper machine is, of course, the same regardless of the 
length of the machine, and if the driers are the same in 
diameter, the duration on each individual drier is 
three times as great with one third the number of 
driers. 

In my comment regarding the over-all coefficient 
of heat transfer, I did suppose the base for the calcula- 
tions was total drier surface. I stand corrected, and 
a coefficient of 60 would not be too high on the basis of 
a Baers ae As Mr. Nissan says, the calcula- 
iene ae i ee ae highly complicated, for 
Past ae m steam to drier shell, and through 

, at constant rate over the entire area 
covered by the width of the sheet, but into the paper 
only for the area of actual contact. 


I agree with Mr. Nissan in his hope that this com- 
mendable effort may induce others to advance further 
along this mathematical approach. 
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Chemical and Heat Recovery with the Venturi Scrubber 
at Thilmany 


P. H. WEST 


In 1946 a pilot plant venturi scrubber, using water to clean 
the recovery furnace flue gases, was tested at Thilmany; 
it showed chemical recovery efficiencies of about 90%. A 
similar full-scale unit, installed in 1947 following the then 
existing 120-ton recovery unit, substantiated these find- 
ings. Further pilot studies, employing concentrated 
black liquor instead of water, indicated improvement in 
heat recovery efficiency over that of conventional kraft 
recovery systems, while maintaining a high degree of 
chemical recovery. By mid-1951, because of greatly in- 
creased pulp production and the demand for 600 p.s.i. 
steam, Thilmany purchased a new 250-ton B&W recovery 
unit equipped with a black liquor venturi scrubber. The 
decision to include the venturi as an integral part of the 
unit was based on several years of highly satisfactory per- 
formance from the water scrubber, the black liquor pilot 
unit, and such other considerations as capital investment, 
space requirements, operation, and chemical and heat 
recovery. This entire unit, in operation since May, 1953, 
shows chemical collection efficiencies of approximately 
90%, and heat recovery greater than normal. 


Present-day kraft and soda pulp mills achieve 
a high degree of efficiency in recovery of heat and en- 
trained chemical from the flue gases produced by the 
burning of waste or black liquor. In addition to nor- 
mal boiler heat traps, consisting of boiler, economizer, 
and air heater surface, direct contact evaporators, 
such as cyclones or cascades, are generally used to im- 
prove the system thermal efficiency. Fume or dust 
collection is accomplished by means of electrostatic 
precipitators in the majority of mills. However, such 
equipment does not attain the economical end point 
with regard to either heat or chemical recovery. In- 
vestigators at Thilmany, along with many others im the 
industry, have felt for some time that wet scrubbing 
of recovery unit flue gases offers the best possibility for 
improved recovery, not only of soda, but also of sulphur 
and heat. 


WATER VENTURI SCRUBBER 


Consequently, late in 1945, after consultation with 
two authorities in the field of scrubbing, A. W. Anthony, 
Jr., president of the Pease-Anthony Equipment Co., and 
H. F. Johnstone, professor of chemical engineering at 
the University of Illinois, it was decided to make a test 
installation of a conventional Pease-Anthony cyclonic- 
spray tower to handle approximately 77 1 the gases 
from the recovery unit. Investigation with this pilot 
plant continued through 1946 and led to the develop- 
ment of the venturi atomizer which, in combination 
with a dry cyclone separator, ultimately became recog- 
nized as the venturi scrubber. A summary of these 
studies and the historical background of the venturl 


P. H. West, Pulp Mill Superintendent, Thilmany Pulp & Paper Co., Kau- 
kauna, Wis. 
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scrubber were reported by Collins, Seaborne, and An- 
thony (/), and Collins (2). During the pilot-plant 
period of investigation, water or a circulated brine 
solution was used as the scrubbing medium, and salt- 
cake recovery efficiencies averaged about 90%. 

Having attained these highly satisfactory results with 
the pilot plant, the next logical step was to install a 
full-size unit to handle all of the gases from the re- 
covery unit. Early in 1947, Thilmany in cooperation 
with the Babcock and Wilcox Co. initiated the design, 
fabrication, and installation of a full-scale venturi 
scrubber to use a water solution of the collected saltcake 
as the scrubbing medium. This apparatus was placed 
in service in July, 1947, and its operation soon confirmed 
the pilot-plant results by recovering approximately 
90% of the saltcake in the gases leaving the recovery 
unit. Thilmany’s experience with the full-scale water 
venturi scrubber is described by Collins, Seaborne, and 
Anthony (3), and Collins and West (4). By controlling 
the makeup and bleed-off rates in the saltcake brine 
recirculating system, the concentration was main- 
tained at about 30% solids. Incidental to the fume 
collection, the flue gas temperature was cooled, by 
useless evaporation of water, from 300°F. to about 
165° 


PILOT BLACK LIQUOR VENTURI SCRUBBER 


Although chemical recovery with this water or brine 
scrubbing was very satisfactory, no useful cooling of 
the flue gas was done. In fact, the thermal efficiency 
of the system was slightly reduced by the addition of 
the water solution of the recovered dust to the black 
liquor. Consequently, the use of black liquor from the 
multiple effect evaporators for scrubbing the flue gases 
was indicated as the next logical step in attempting to 
improve the over-all heat efficiency of the system. Late 
in 1947, the original pilot plant was again set up, this 
time using concentrated black liquor for scrubbing a 
portion of the gases leaving the recovery unit. The 
subsequent test work by Thilmany and B&W indicated 
that with this arrangement, saltcake recovery of ap- 
proximately 90% could be maintained, while at the 
same time the concentration of the black liquor could 
be increased from about 45 to 65%, as a result of drop- 
ping the exit flue gas temperature to about 170°F. 
Pilot work was then terminated, but because rather 
extensive modifications to the existing full-scale water 
scrubbing venturi scrubber were required to convert 
it to a liquor scrubbing unit, such conversion was de- 
cided against at that time. 


THILMANY’S 1951 RECOVERY PROBLEM AND ITS 
SOLUTION 


By mid-1951 the daily pulp production had increased 
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to about 165 tons which, because of Thilmany’s high 
black liquor solids per ton (approximately 10% more 
than the normal 3000 Ib.), meant that solids equivalent 
to over 180 tons of production were being returned to the 
recovery system daily. Although the 120-ton B&W re- 
covery boiler installed in 1942 was able to incinerate 
and smelt chemical from most of the liquor returned 
from this greater tonnage, its total steam production 
did not increase. Thus, on a tonnage basis, the boiler 
was generating only about 6500 lb. of steam per ton of 
pulp, and at only 200 p.s.1. 

Despite about 90% recovery of the soda in the stack 
gases by the water venturi scrubber, saltcake makeup 
was gradually increasing, due principally to the in- 
creased black liquor sewer losses resulting from lack 
of capacity to process all of the black liquor returned 
to the recovery system. 

The five-body multiple effect long tube evaporator 
also was taxed severely to concentrate to 50% solids 
the black liquor from 165 tons of pulp daily. It was 
necessary to maintain this concentration in order to 
have 62% solids liquor coming from the two disk evap- 
orators for firing the 120-ton recovery boiler. 

Finally, because adequate capacity was then avail- 
able for producing 200 tons of pulp per day, except 
in the recovery, it was economically imperative that 
that department be given 200-ton equipment. Further- 
more, additional 600 p.s.i. steam was needed to drive 
two new turbines. 

It is a generally accepted fact that for the most ec- 
onomical operation of a kraft pulp mill a recovery unit 
is required which (1) recovers, for re-use in the process, 
the highest practical amount of chemical from the gases 
produced by burning black liquor, and (2) reduces the 
temperature of those gases to recover a maximum of 
sensible heat from them. Equipment for these pur- 
poses should have an availability as near 100% as 
possible and should require little or no operating at- 
tention. 

After a comprehensive study of the entire recovery 
problem, including liquor evaporation as well as heat 
and chemical recovery, the decision was reached to 
purchase a 250-ton, 600-p.s.i., B&W recovery unit 
equipped with a black liquor venturi scrubber. While 
it was planned to operate the furnace at about the 
200-ton rate, the larger unit was selected (1) because 
Thilmany’s black liquor solids are about 10% more than 


B&W BLACK-LIQUOR RECOVERY UNIT 
THILMANY PULP & PAPER COMPANY 
KAUKAUNA, WISCONSIN 


CAPACITY~—-—~-—---. 250 TONS PER DAY. 
DESIGN PRESSURE-----~— ___ 
STEAM TEMPERATURE ----------__- 


BLACK LIQUOR 


Vv 
FUEL PUMPS ENTURI SCRUBBER 


RECIRC. PUMPS 


INDUCED-DRAFT 
FAN 


Fig. 1. Outline drawing of unit 
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Fig. 2. Venturi throat and top of separator 


the usual design figure of 3000 lb. per ton of pulp, and 
(2) because of management’s desire to provide for some 
possible future expansion. (The wisdom of this fore- 
sight was evidenced in the first year’s operation when 
pulp production increased to 225 tons per day and the 
amply sized recovery unit generated an average of 
11,000 lb. of steam per ton of pulp.) 

Careful consideration was given to the following fac- 
tors which influenced the decision to include the venturi 
scrubber as an integral part of the recovery unit: 

1. Capital Investment. Because it combines in a 
single piece of equipment both fume recovery and direct 
evaporating functions, the scrubber, which consists 
essentially of the venturi atomizer, cyclone separator 
and auxiliaries, represents a relatively low capital in- 
vestment. 

2. Minimum Space Requirements. Due to its 
simplicity, the space required for the scrubber is con- 
siderably less than for conventional systems and this, 
too, was appealing to Thilmany as the space available 
near the center of the pulp mill was very limited. 

3. Trouble-Free Continuous Operation. Previous ex- 
perience with the water venturi scrubber on the 120-ton 
unit had been completely satisfactory and its operation 
had required little or no attention, yet it operated con- 
tinuously at about 90% efficiency. 

4. High Chemical Recovery Efficiency. Pilot-plant 
operation using concentrated black liquor as the scrub- 
bing medium in the venturi scrubber had indicated 
that saltcake recovery of 90% could be expected. 

5. Maximum Heat Recovery. This was a very im- 
portant consideration because it would help solve the 
problem of additional evaporating capacity with a 
minimum of expense. It was calculated that the addi- 
tional heat recovery obtained in the venturi scrubber, 
by decreasing the exit flue gas temperature about 100°F. 
below that normally attained with conventional direct 
evaporators, would make it possible to decrease the con- 
centration of the liquor leaving the multiple effect 
evaporator from about 50% solids to the desired 40% 
solids. The resulting decreased evaporating load, made 
possible by lowering the exit solids, combined with 
changes to effect about a 25% increase in the evaporat- 
Ing capacity of the multiple effect unit, would permit 
a daily pulp production in excess of 225 tons using the 
existing 165-ton evaporators. The necessity of pur- 
chasing another line of evaporators for increased ca- 
pacity would thus be eliminated. (The 25% increase 
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Fig. 3. Closeup of venturi throat and header 


in evaporator capacity was accomplished by adding a 
few tubes in each effect and lengthening the tubes from 
20 to 26 ft. in all but the first effect.) 

In brief, from a chemical and heat recovery evalua- 
tion, the black liquor venturi scrubber appeared to 
offer the best recovery for the least over-all capital 
investment. 


FULL-SCALE BLACK LIQUOR VENTURI SCRUBBER 


On May 5, 1953, the 250-ton recovery unit and the 
venturi scrubber were put on the line simultaneously, 
and they have operated continuously since then except 
for scheduled week-end: shutdowns. An outline draw- 
ing of this equipment is shown in Fig. 1. This in- 
tegrated recovery unit consists of the water wall fur- 
nace, boiler screen, superheater, boiler, economizer, gas 
air heater, forced draft fan, venturi atomizer, cyclone 
separator, flues, and induced draft fans. 

Liquor of 62% solids is sprayed on the side and rear 
walls of the furnace where it is concentrated by direct 
heat from the gases of combustion to form a char which 
is nearly 100% dry fuel. This char cascades from the 
walls to the fuel bed on the furnace floor where the 
carbonaceous compounds burn in combination with 
300°F. air from the air heater. As the black liquor 
char burns, a majority of the chemical contained in it 
is released and flows as smelt into the dissolving tank 
to form green liquor. 

The hot gases, resulting from combustion of the 
liquor, rise from the burning bed and pass through the 
boiler screen, superheater, boiler, economizer, air heater, 
venturi atomizer, cyclone separator, and induced 
draft fans. The gases leaving the air heater still con- 
tain recoverable sensible heat and a small percentage 
of the chemical originally contained in the black liquor. 
Maximum recovery of this heat and chemical from 
the flue gases by the venturi scrubber increases the 
economic value of this recovery unit. 

Figures 2, 3, 4, and 5 are photographs of the com- 
ponent parts of the venturi scrubber. 

The black liquor venturi scrubber is shown in dia- 
grammatic form in Fig. 6. It consists basically of an 
8-in. by 7.5-ft. rectangular venturi atomizer and a 15-ft. 
diameter by 45-ft. cyclone separator. Black liquor at 
42% solids from the multiple effect evaporators 1s 
admitted through a level control valve to the reservoir 
at the bottom of the separator where it mixes with the 
circulating liquor to attain the system equilibrium con- 
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centration of approximately 62% solids. A centrifu- 
gal pump having a capacity of 2000 g.p.m. at 132-ft. 
head circulates liquor from the base of the separator 
through an 8-in. basket strainer, with a motorized 
scraper, to the venturi throat and to wall-washing 
nozzles at the top of the separator. Scrapings from 
the strainer are carried to the mixing tank with the 
liquor for the furnace. Relative quantities of liquor 
fired in the furnace, sprayed at the venturi atomizer, 
and used for washing the cyclone walls are shown in 
Fig. 6. A spare pump and strainer insure continuity 
of service. Black liquor enters the venturi throat 
through seventy 1/s-in. orifices, with splash plates, 
from a header on each side of the throat. An extra 
set of headers, provided to permit cleaning one while 
operating with the other, has not been used since the 
initial testing period. The liquor is further atomized 
by, and mixed with, the dust-laden flue gases passing 
through the throat at high velocity. This intimate 
mixing results in collection, by the liquor, of chemical 
particles from the gases. At the same time the gas 
temperature is reduced from approximately 485 to 
180°F., and the liquor concentration is increased cor- 
respondingly. The mixture of liquor and gas passes 
to the cyclone separator where the liquor and collected 
chemical are centrifugally removed from the gas stream. 
The separated liquor and the wall-washing liquor run 
down the cyclone walls to the reservoir, thus completing 
the bquor cycle. The relatively clean, saturated gas 
flows from the top of the separator through two 100,- 
000-c.f.m. induced draft fans. These units, operating 
in series to develop 40 in. static pressure, discharge 
the gas into a 200-ft. concrete stack. 

Recovery efficiency in the venturi scrubber is prima- 
rily a function of draft loss across the venturi atomizer. 
In turn, draft loss is a function of liquor and gas flow 


Fig. 4. Circulating pumps and bottom of separator 
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Table I. Venturi Scrubber Performance Data 


To From 
scrubber scrubber 

Black liquor flow, lb./hr. to fur- 

nace we 50,000 
Liquor pressure at venturi header, 

p.s.1. Fis 30 
Draft loss across venturi throat, 

in. water AY 30 
Draft loss across separator, in, 

water tp 4 a: 
Flue gas temperature, °F. 485 180 
Black liquor temperature, °F. 190 180 
Black liquor solids, % 42 62 
Dust loading, std. dry gas, grains/ 

cu. ft. 5.87 0.66 
Dust loading, stack conditions, 

grains/cu. ft. 3.90 0.40 
Collection efficiency, based on std. 

dry gas loadings, % ee 89 
Saltcake loss, lb./day Aes 4500 


rates. To maintain consistently high chemical re- 
covery, the sole operating adjustment is to regulate the 
liquor flow rate at the venturi throat in accordance with 
the gas flow which depends upon the liquor firing rate. 
This regulation of liquor flow is made at the recovery 
unit operating panel by means of a remote controlled 
valve in the recirculating line. 


RESULTS 


During the first few months’ operation, frequent 
venturi scrubber tests were run by a four-man crew 
and scrubbing efficiencies ranged from 70 to 90%. 
Testing procedures employed were similar to those 
outlined by B&W (4, 6) and Collins (7). As a result 
of these tests, some minor changes were made to the 
equipment, particularly the spray pattern in the ven- 
turi atomizer. These runs also helped determine the 
best operating procedure for obtaining the highest 
chemical and heat recovery efficiency. 

When these studies were completed, a series of eight 
comprehensive tests, made during a typical week’s 
operation, indicated chemical recovery efficiencies of 
approximately 90%, in addition to a bonus heat re- 
covery sufficient to eliminate evaporating 12,000 lb. 
per hr. of additional water in the multiple effect evap- 
orators thereby saving more than 3000 lb. of steam per 
hour. 

A brief summary of the data is shown in Table I. 


CONCLUSIONS 
Nineteen months of highly satisfactory performance 


Fig. 5. ID. fans 


402 


Feb. 21-24, 1955. 


DIRTY FLUE GAS 485F 
DUST LOADING 3.9 GRAINS PER cu. FT. 


MM CLEAN FLUE GAS 180 F 
DUST LOADING 0.4 GRAINS PER CU. FT. 


LIQUOR TO 
VENTURI THROAT 
62% 


LIQUOR FROM 
EVAPORATORS 


42% SOLIDS 


~=LIQUOR TO 
MIXING TANK 
AND FURNACE 
62% SOLIDS 

1 GAL 


Fig. 6. Flow diagram of venturi scrubber 


of the entire recovery unit have unquestionably dem- 
onstrated that the decision to follow the conventional 
recovery furnace with a black liquor venturi scrubber 
was an excellent one. 

Its relatively low capital investment and minimum 
space requirements, which were major factors in Thil- 
many’s decision, should make this new type of recovery 
equally attractive to the entire kraft pulp industry. 

As was expected, the operation of this equipment 
has proved as trouble-free as that of the first full-scale 
water venturi scrubber which performed very well for 
nearly 6 years. An operator and a helper operate the 
complete recovery unit, including the scrubber, which 
requires no operating attention other than an hourly 
check by the helper to record the black liquor atomizing 
pressure at the venturi throat. All controls required 
for operating adjustments to the venturi are located at 
the main recovery unit panel board. The fact that 
dust or chemical is collected directly by or in the black 
liquor, where it is ultimately wanted, simplifies the 
over-all operation. 

Although gases leaving the recovery boiler proper are 
cooled by the scrubber to, or very nearly to, their dew- 
point, there have been no indications to date of undue 
corrosion or of “‘raining”’ in the stack. 


Perhaps the most serious objection to the venturi 
scrubber is its rather high power requirement which is 
about three times that of a conventional system. 


Thilmany believes that the venturi scrubber has 
proved itself capable of meeting the two prime requisites 
of a good recovery unit, namely, high chemical collec- 
tion efficiency and maximum heat recovery. 
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Corrosion of Cable Armors in Paper Mills 


B. J. MULVEY and J. F. QUINLAN 


In the papermaking industry there has been an increas- 
ing use of armored cable for power applications up to 15,000 
vy. The severe corrosion problems that exist in that indus- 
try require very careful choice of metals for the cable 
armor. To determine which metals are suitable there 
were exposed small samples of 13 different metals and 
alloys including four types of aluminum, three each of 
stainless steel and bronze, two of nickel, and one of monel 
metal. The samples were exposed in what was considered 
typically corrosive atmospheres in each of two paper mills. 
One mill makes paper by the sulphate and the other by 
the sulphite process. The samples were cleaned and 
weighed at periodic intervals to determine the degree of 
damage as function of exposure times. The test results 
indicate that aluminum is a good choice for cable armor 
in the locations tested. The degree of corrosion with 
aluminum was comparable to that of the stainless steels, 
but the ‘‘pitting’’ was considerably less. Since the cost 
of aluminum is considerably less than other corrosion- 
resistant metals it has become an economical choice for 
cable armor in paper mills. Incidental confirmation of 
the test data exists in the successful use of aluminum 
alloy window sashes, hand rails and stair treads in one 
eastern mill. For applications in locations with very 
heavy alkali or chlorine contamination, the use of a poly- 
vinyl chloride outer jacket over the armor is considered. 


IN MANY paper mills, as in other industrial in- 
stallations, armored cable is often used for power dis- 
tribution. The cable, which is available in ratings up 
to 15,000 v., usually consists of three varnished cambric 
insulated conductors with a moisture and corrosion- 
resistant polyvinyl chloride thermoplastic jacket over 
the cabled conductors. Over the sheath is an inter- 
locking metal tape for outer protection against mechan- 
ical injury (see Fig. 1). Such a cable construction with 
suitable accessories—terminal fittings, racks, ete.— 
lends itself to considerable economy in many installa- 
tions. 

In the pulp and paper industry with its many cor- 
rosion problems, the choice of metal for the cable 
armor is a serious problem. Some highly corrosion- 
resistant metals that might be considered are rejected 
for use because they are extremely difficult to work 
mechanically in forming the armor. Others are ex- 
tremely expensive or difficult to obtain in quantity. 

A metal chosen for cable armor must meet several 
requirements: (1) it should resist the various corrosion 
conditions at least to the extent that with reasonable 
maintenance a life of 20 to 25 years can be expected : 
(2) it should be obtainable in such quantity that, in 
times of stress, priorities, allotments, etc. will be at a 
minimum; (3) it should not be too expensive. 

Prior to 1949 a number of armored cable installations 
were made using commercial bronze as the armor metal. 
In general, this material has proved satisfactory; 1 


B. J. Mutvey, General Electric Co., Bridgeport, Conn., and J. F. QUINLAN, 
General Electric Co., Schenectady, N 
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certain extremely corrosive locations, however, it has 
been found advisable to protect the cable with a coating 
of neoprene-base paint applied after installation. No 
cable failures due to armor deterioration have occurred. 

Bronze as a cable armor is quite expensive, adding 10 
to 15% to the cost of a cable as compared to galvanized 
steel. While it has proved relatively successful in 
practice, the tests reported here show that it is not 
necessarily the best material for the application. 

Until 1950 suitable techniques for applying aluminum 
interlocking armor in long lengths of cable were not 
available. With the development of such techniques, 
the use of cable armored with aluminum has increased 
markedly. Cost-wise such a cable is considerably less 
expensive than bronze-armored cable. 

The tests described here were made to determine, if 
possible, which metals have resistance to paper mill 
atmospheres to a degree sufficient to warrant their use 
without further protection. 


METHOD OF ATTACK 


Since it was necessary to gather experimental data in 
the field, two paper mills were chosen as the location 
for the experiments. The mills were chosen on the 
basis of cooperation, nearness to our laboratory, and 
the fact that one used the sulphate process while the 
other used the sulphite process in making paper. 

The mills were the Hammermill Paper Co. at Erie, 
Pa., and the Champion Paper & Fibre Co., at Canton, 
N.C. To each mill was sent two racks, making a total 
of four racks in all. Each rack contained 13 metal 
specimens and four galvanic couples made up of com- 
binations of the 13 metals. 

Of the two racks sent to Hammermill, no. 1 was ex- 
posed in the acid building. The atmosphere of the acid 
building was moist and contained sulphurous gases and 
chlorine. Rack no. 2 was exposed over the blow-pits. 
This atmosphere contained the various acids of sulphur 
as well as organic acids. 

Of the two racks sent to the Champion plant, no. 1 
was exposed 80 ft. above the ground near the digester 
and reclaimer stacks. This was an outdoor location 
which was continually exposed to the moist gases from 
the digester and reclaimer stacks. Rack no. 2 was 
placed close to the lime kiln, turpentine stills, and hot 
liquor storage tanks, and was exposed to the gases from 
the lime kiln, chlorine absorber vent, hydrogen vent, 
hot liquor storage tanks, and turpentine stills. 

At the Champion plant, the specimens were cleaned 


Fig. 1. Typical armored cable construction 
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and weighed at the end of 6 months, 1 year, and 3 
years. At the Hammermill plant they were cleaned 
and weighed at the end of 1 and 3 years. When a speci- 
men was cleaned and weighed, it was returned to the 
same rack at the same location. Unfortunately, rack 
no. 2 from the Champion plant and rack no. 1 from the 
Hammermill plant were lost after the one-year weigh- 
ing. Thus, no data on the 3-year level are available on 
these racks. 

The racks used were the standard type referred to in 
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Rack no. 1, Canton, N. C. 


the ‘Corrosion Handbook,” edited by H. H. Uhlig 
(Wiley). After exposure, the metal disks were removed 
from the racks and cleaned using chemical methods 
outlined by Uhlig. 


DISCUSSION AND RESULTS 


Tables I and II report the experimental results for 
the 1-year exposure of all four racks. Tables III and 
IV report the results for the remaining two racks at the 
end of 3 years’ exposure. These tables are the tabu- 
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lated experimental results plus the calculated inches per then re-exposed for the remaining 2 years. Thus, the 


year (i.p.y.) corrosion rate. The inches per year is 
calculated from the weight loss and in no way takes 
into account pitting. 

Figures 2 through 5 are plots of rate-of-corrosion of 
various metals at various locations versus time of ex- 
posure. From Figs. 2 and 3 it can be concluded that 
the rate of corrosion decreases with increasing time. 
This point is emphasized when it is realized that the 
3-year exposure is actually 2 years, for the surface of 
the metal had been cleaned at the end of 1 year and 


SINGLE METALS 


e 
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metal surface film would be but 2 years old at the end 
of a 3-year exposure. 

Figures 4 and 5 indicate that the corrosion rate varies 
widely with location in the plant, and furthermore, 
some metals resist corrosion in one atmosphere but fail 
rapidly in another. Thus it is important in choosing a 
metal to choose one that resists corrosion at all loca- 
tions. 

Figure 6 is a typical picture of the rack after an ex- 
posure. The metallic couples are at the top followed 
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Tabie I. Paper Mill Corrosion Test Data—1-Year 
Exposure, Canton, N.C. + 


- aa iS Weight Average 
loss, penetration, 
Rack g./0.6 1.p.y. X 
Trade names of metal no. sq. dm. 10~* 
Single Metals 
1. Monel 1 0.7209 6.4 
ae 2 0.5609 5.0 
2. ‘A’ nickel 1 0.1201 Isl 
2 0.0419 0.4 
3. “L’ nickel 1 0.1541 1.4 
2 0.0369 0.3 
4. 1010 bronze (Everdur) 1 2.4975 22.8 
2 0.8531 7.4 
5. 14 bronze (comm. bronze) i 2.2798 19.3 
2s 0.7063 6.4 
6. 24 bronze (red brass) 1 2.3003 20.7 
2 0.7929 Gaal 
7. 52S aluminum (!/; hard) 1 0.1275 3.8 
2 0.0471 1.4 
8. 48 aluminum (hard) 1 0.0840 2.4 
Y 0.0368 il, I 
9. 2SO aluminum (annealed) 1 0.1123 3.3 
2) 0.0448 ile 
19. B12B11(2S aluminum !/,hard) 1 0.0891 2.6 
Ie Lost Lost 
11. 302 stainless il 0.0325 0.3 
2 0.0056 Nil 
12. 347 stainless if 0.0255 0.2 
2 0.0116 0.1 
13. 316 stainless 1 0.0267 0.3 
2 0.0164 0.2 
Metallic Couples 
1. (Small) (5) monel 1 0.1999 2.9 
2 0.1512 2.2 
302 stainless il 0.0992 1@ 
2 0.0069 Nil 
2. (Small) monel 1 0.2402 3.5 
2 0.1360 1.9 
Comm. bronze 1 Ib PA, 15.5 
2 0.4664 4.2 
3. (Small) “A’’ nickel 1 0.1555 Dees 
2 0.0139 O02 
302 stainless 1 0.01538 0.2 
2 0.0071 Nil 
4. (Small) 302 stainless 1 0.1251 2.0 
2 0.0107 0.2 
Red brass 1 1.6277 14.6 
2 0.4603 4.2 


Small samples are 0.305 sq. dm., all others 0.500 sq. dm. 


by the metals in the order of their numbers. It is in- 
teresting to note the heavy film of corrosion products 
which apparently coats each specimen. 


Figures 7 through 10 are pictures of the 3-year speci- 
mens after they have been cleaned. <A brief examina- 
tion of them will reveal that the nickel group corrodes 
by surface attack with mild pitting. The bronze group 
corrodes with uniform surface attack and no pitting. 
The aluminum pits mildly with most of the corrosion 
being a uniform surface attack. 

With the stainless steels, there is no general surface 


Fig. 6. Sample rack efter exposure 
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Fig. 7. Aluminum (4S) 


corrosion. However, the attack proceeds by pitting 
and the incidence of pitting differs with the location. 
Those specimens exposed at the Champion plant were 
pitted in a few spots but the depth of the pits was 
great. The specimens exposed at the Hammermill 
plant were severely pitted and to a considerable depth. 

For the purpose of cable armor, widely spaced pitting 
is relatively unimportant, for if the pits go through the 
metal, the plastic envelope will protect the electrical 


Table II. Paper Mill Corrosion Test Data—1l-Year 
Exposure, Erie, Pa. 


Weight Average 
loss, penetration, 
Rack g./0.5 1s OX 
Trade ~ames of metal no. sq. dm. LO: 


Single Metals 


1. Monel 1 0.0593 0.5 
2 0.5812 iF 
2. “A” nickel 1 0.0159 0.1 
2 0.4715 4.2 
3. “L’’ nickel 1 0.0146 0.1 
2 0.4901 4.3 
4. 1010 bronze (Everdur) 1 0.0509 0.5 
2 0.4860 4.4 
5. 14 bronze (comm. bronze) 1 0.0695 0.6 
2 0.5747 ee 
6. 24 bronze (red brass) 1 0.0924 0.8 
; 2, 0.6058 5.4 
7. 52S aluminum (!/, hard) 1 0.0018 Nil 
2 0.0781 PB 
8. 45 aluminum (hard) 1 0.0012 Nil 
2 0.1328 ORS 
9. 2SO aluminum (annealed) 1 0.0018 Nil 
: 2 0.0674 1.9 
10. B12B11(2S aluminum !/,hard) 1 0.0012 Nil 
; 2 0.0767 Wy Ps 
11. 302 stainless il 0.0018 Nil 
Z 0.2807 3.8 
12. 347 stainless il 0.0038 Nil 
; 2 0.3004 ae) 
13. 316 stainless 1 0.0022 Nil 
2 0.2523 2.5 
Metallic Couples 

1. (Small) (5) monel 1 0.0169 Nil 
2 0.1095 1.6 
302 stainless 1 0.0012 Nil 

2 0.1791 
2. (Small) monel 1 0.0134 Nil 
2 0.1648 24 
Comm. bronze 1 0.0396 Nil 

2 0.38016 B 

3. (Small) “A” nickel 1 0.0036 Nil 

: 2; OFIS55 
302 stainless 1 0.0002 NG 

2 0.1387 
4, (Small) 302 stainless 1 0.0048 Nil 
2 0.0138 Nil 
Red brass 1 0.0476 Nil 
: 2 0.2986 207 
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Fig. 8. 24 Bronze (Red brass) 


components almost indefinitely. What is important is 
that the armor does not break or wear off. Widely 
spaced pitting does not seriously impair the strength of 
armor, but when the incidence of pitting and depth of 
pitting are great, then the material is weakened per unit 
weight lost. This can readily be seen if one considers 
a sheet of material with holes drilled at random. At 
some points the concentration of the holes will be 
greater than average, and at other points the concen- 
tration of holes will be less. Where the concentration 
of holes is greater the armor will be weaker. Thus, se- 
vere pitting will actually weaken a material more than 
uniform corrosion. 

The stainless steels sent to Erie are so badly pitted 
that it would be unwise to use them as armor. How- 
ever, all the other materials are free from pitting which 
would be severe enough to rule them out. 

The location plays a very important part in the cor- 
rosion rate of a material. At the Hammermill plant, 
all the aluminum samples resisted corrosion quite well, 
while at the Champion plant, the stainless steel made 
the best showing followed by the nickels. Thus, in 
choosing a material it is necessary to consider its re- 
sistance to the corrosive atmosphere at all possible 

‘locations. 


Table III. Paper Mill Corrosion Test Data—3-Year 
Exposure, Canton, N. C. 


Weight Average 
loss, penetration, 
Rack g./0.5 1.p.y. X 
Trade names of metal no. sq. dm. LOD 
Single Metals 
1. Monel il 1.224 3.6 
2. ‘A?’ nickel il 0.1749 Dee 
3. “L’’ nickel 1 0.6653 best 
4. 1010 bronze (Everdur) 1 4. 894 14.7 
5. 14 bronze (comm. bronze) 1 3.766 fib. 
6. 24 bronze (red brass) 1 4.023 12.2 
7. 52S aluminum (!/; hard) 1 0.9030 0.9 
8. 4S aluminum (hard) 1 0.2432 2.2 
9, 2SO aluminum (annealed) 1 0.3440 33 
10. B12B11(2S aluminum !/: hard) 1 0.1127 1 es 
11. 302 stainless il 0.0632 O38 
12. 347 stainless 1 0.0603 Aa 
13. 316 stainless 1 0.0645 : 
Metallic Couples 
1. (Small) (5) monel 1 0.2523 be 
302 stainless 1 OF 190 i mee 
2. (Small) monel il Lene ee 
Comm. bronze 1 2.940 Tk 
3. (Small) ‘‘A”’ nickel 1 eee a 
302 stainless 1 0) ee Ha 
4. (Small) 302 stainless 1 Ord ae 
Red brass 1 2.921 
TAPPI July 1955 Vol. 38, No. 7 


Table IV. Paper Mill Corrosion Test Data—3-Year 
Exposure, Erie, Pa. 


Weight Average 
Peet We penetration, 
Trade names of metal ee ee dim: Ries 
Single Metals 

1. Monel 2 1.480 4.4 

2. “A” nickel 2 ilestlrcall 3.0 

3. “L” nickel 2 1.204 3.6 

4. 1010 bronze (Everdur) 2 IL axyil 4.1 

5. 14 bronze (comm. bronze) 2) 1 472 4.4 

6. 24 bronze (red brass) 2, 1.649 4.9 

7. 52S aluminum (!/, hard) 2 0.2190 2.1 

8. 48 aluminum (hard) 2 0.2792 2.7 

9. 2SO aluminum (annealed) 2 0.1546 1.5 

10. B12B11(2S aluminum '/2hard) 2 0.1500 1.5 
11. 302 stainless 2 0.8040 2.7 
12. 347 stainless 2 1.4703 4.9 
13. 316 stainless 2 0.8182 Pdf 

Metallic Couples 

1. (Small) (5) monel 2 0.5025 255 

302 stainless Ps 0.6766 2.2 

2. (Small) monel 2 0.4062 2.0 

Comm. bronze 2 0.9820 2.9 

3. (Small) “A’’ nickel 2 0.3915 1.9 

302 stainless 2 0.5290 eg 

4. (Small) 302 stainless 2 0.2087 ileal 

Red brass 2 1.1422 3.4 


The best all-around material appears to be B12B11 
aluminum or 528 !/, hard aluminum. Certainly, the 
worst materials would be the bronzes. The stainless 
steels can be eliminated on the basis of pitting and the 
monel nickel group does not appear to be as resistant 
overall as the aluminum group. 


It is interesting to note that the couples generally 
show less corrosion than single metals themselves. 
The reason that less apparent corrosion occurs on the 
couples than on the single specimen is that the metals 
of the couples were placed so closely together that there 
was no corrosion on adjacent faces. 


Since the aluminums are apparently the best material, 
it is unfortunate that the tests did not include metallic 
couples with aluminum as one of the metals. 


From time to time, the question of coating the armor 
with a corrosion-resistant lacquer arises. This may 
be unwise as the lacquer will be scratched off during in- 
stallation. The scratched places will set up concen- 
tration cells which will literally cut the metal at the line 
of scratch. Some mills have used the factory applied 
asphalt-base lacquer as a prime coat for further painting 
applied after installation. 


Fig. 9. ‘‘A” nickel 
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CONCLUSIONS 


On the basis of these tests, the best metal for cable 
armor in a paper mill is either B12B11 (25-1/2 hard 
aluminum) or 52S '/, hard aluminum. The 48 hard or 
2SO are about on a par with monel and the nickels. 
Bronze does not show up too well but it does corrode 
uniformly and does not pit. The stainless steels pit 
severely. 

These conclusions are valid to the extent that the 
positions of exposure that were selected are represent- 
ative of the corrosive atmospheres encountered in pa- 
per mills. 

Needless to say, if aluminum were exposed to caustic 
or highly alkaline media its life would be short. 

While the data shown here represent an attempt at 
quantitative evaluation of various metals, other ex- 
perience exists which tends to confirm the conclusion 
that aluminum (2SO) and some alloys stand up well in 


11 atmospheres. At one large mill in Maine, 
Be eee fate the plant over high voltage open 
wire lines. The conductors are ACSR. (aluminum 
cable, steel reinforced). The lines pass through an 
area that is highly contaminated with a variety of mill 
fumes. After 20 years’ operation the conductors are 
still in service. They have a coating of black corrosion 
which formed early in the exposure and has evidently 
served to protect the aluminum from serious degrada- 


tion. 

Another confirming report was received by one of the 
authors. A large southern mill located on the Atlantic 
Coast has for several years used extruded aluminum 
window sashes (61T6 alloy) in the mill’s recovery plant. 
After approximately 3 years’ exposure, they show prom- 
ise of indefinitely long life. The same mill uses alumi- 
num alloy handrails, conveyor guard-rails, and stair 
treads with equal success. 

Nevertheless, there is probably no metal that is not 
affected in some way or another by corrosion. Ulti- 
mately it is hoped that a suitable method will be de- 
veloped for factory-coating the armor metal with, say, 
a 40 or 50-mil thickness of polyvinyl chloride. Such a. 
coating would withstand almost any chemical likely 
to be used in the paper industry. Such a coating, how- 
ever, would have to be flexible enough to remain in 
intimate contact with the armor surface during flexing 
of the cable, yet tough enough to withstand the nor- 
mal abuse encountered in pulling the cable into racks, 
troughs, etc. Development work on this problem 
continues. 


The authors wish to acknowledge with gratitude the fine cooperation given 
by the Champion Paper & Fibre Co. and the Hammermill Paper Co. in 
helping obtain the information reported here. 


Vibration Instrumentation 


ARTHUR R. CRAWFORD 


A survey of presently employed techniques in industry’s 
approach to vibration analysis and balance problems in- 
dicated a pressing need for adequate instrumentation. 
Many standards are employed in manufacturing processes 
today; however, no adequate standards of vibration and 
balance have been instigated, and no equipment has been 
available to measure and maintain such standards. 
Equipment is developed which is reliable in its operation 
and presents the parameters of displacement, frequency 
of the maximum component of vibration, and phase of 
the unbalance with great simplicity of operation. A new 
concept was employed in the development of this equip- 
ment, departing from the old sine-wave approach to 
balance problems and resulted in a simple, yet accurate 
means of analyzing a complex vibration problem as well 
as performing dynamic balancing operations. 


Since the day on which Congress ruled that “12 
barley corns round and dry laid end-to-end shall con- 
stitute 1 ft.” the problem of measurement has been of 
paramount importance in all industrial] progress. The 


ARTHUR R. CRAWForD, Pre 
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accuracy and speed with which measurements can be 
made bear a direct relationship to the accuracy and 
speed of industrial progress. The never ceasing struggle 
for increased production speeds, efficiency, and quality 
have placed an ever increasing burden upon the manu- 
facturer to provide both adequate standards and tol- 
erances of production and the equipment necessary to 
maintain these standards and these tolerances. 

Many may recall the advent of the micrometer and 
its effect upon machine shop practices. When first in- 
troduced many of the old time machinists contended 
that they could measure as accurately and as rapidly 
with their calipers as any newcomer could do with his 
micrometer. A rather lengthy transition period fol- 
lowed, as it usually does after the introduction of any 
new technique, in which many organizations ac- 
cepted the micrometer as a means of measuring machin- 
ing tolerances only after being forced to do so by the 
increased accuracies required by their customers. It 
eventually became apparent that a machine shop which 
was not equipped with micrometers was not in a posi- 


tion to meet the standards or the accuracies required 
by modern industry. 
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This advancement has continued until recent tech- 
nological advances have relegated to insignificance most 
operations which depend for their accuracy upon indi- 
vidual judgment. If we were to take, for example 
the present day production of a modern machine tool 
we would note a tremendous application of tolerances 
and standards of both a dimensional and a construc- 
tional nature. Every conceivable dimension is checked 
and rechecked, all machining tolerances are carefully 
observed, chemical composition is strictly adhered to 
in materials employed during construction, and final 
tests are made to insure the highest possible quality and 
workmanship. Components of this machine tool are 
rejected for a great variety of reasons; however, this 
rejection for the most part is based upon scientific in- 
strumentation adequate to meet the requirements of 
the tolerances specified. 


USUAL APPROACH 


Completely out of place in this picture of a careful 
application of controls and standards is the common 
practice of basing the final acceptance of this same ma- 
chine tool from the standpoint of vibration or unbalance 
upon individual human judgment. Many, many manu- 
facturers today, however, after employing all of the 
standards and tolerances observed above, base the final 
acceptance of their product upon an inspector’s indi- 
vidual feel or judgment. Many cases arise where the 
finished product is acceptable to one inspector, but not 
acceptable to another. This in itself is sufficient to 
rule out such a method of providing a standard of vi- 
bration in any manufacturing process. 

It must also be admitted that all of the multitudinous 
factors which affect human judgment come into play 
in just such a situation as this. The attitude of the in- 
spector toward his company or his fellow employees, 
his home life, the type of day, the conditions under 
which he works, and many others all play an important 
part in the decision which he makes on the products 
or processes under his inspection. 

In order to somewhat alleviate this embarrassing sit- 
uation, some manufacturers have allowed their inspec” 
tion personnel to set up whatever standards they see 
fit to maintain some semblance of a vibration tolerance 
in their equipment. For example, one manufacturer 
provides that a !/s in. bolt, 1 in. long, when stood on 
its head on the main bearing of his mill must remain 
upright during operation in order to pass inspection ; 
another provides that a penny must remain on 1ts edge 
when placed on the pillow blocks of his spinning ma- 
chine; and still another indicates that listening with the 
ear, feeling with the fingertip, or watching with the eye 
is a sufficient standard, provided that it is always per- 
formed by the same individual under the same condi- 
tions. These standards, of course, cannot be considered 
either scientific or academic, and as such could not be 
advertised as an indication of quality in the finished 
product. A good simile could be drawn from the case 
of the machine tool builder mentioned above if it were 
assumed that a customer, in complaining about the vi- 
bration level in this product, were told that such a sit- 
uation could not exist because the chief inspector had 
placed his hands upon the machine and pronounced it 
good. No manufacturer would say such a thing to his 
customer; and because of just such a situation as this 
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the problem of vibration tolerance, and even balance 
itself, in a great majority of finished products today is 
one which cannot be adequately substantiated and many 
times is even considered taboo. 


In addition to the effects upon the customer and upon 
the manufacturer due to the lack of vibration standards 
or tolerances, it must be admitted that the correction 
of a vibration problem indicated in the manner illus- 
trated above can necessarily be no better than the means 
employed to indicate the problem. In most cases when 
an inspector rejects a completed product due to a vi- 
bration level in the composite piece of equipment which 
to him appears to be unsatisfactory, the product must 
be disassembled a part at a time, and each part rebal- 
anced in a dynamic balancing machine, since the in- 
spector obviously has not been previously calibrated to 
determine accurately which one of a multiplicity of 
components is the source of trouble. In many cases, 
the resulting level of vibration in a completed product 
is not due entirely to unbalance or some other defect in 
one paiticular component, but is a summation of the 
vibrations of all of the components in operation to- 
gether ; thus, it is easily possible that even after the com- 
plete disassembly, balance, and reassembly of a com- 
plete machine tool the level of vibration may still be 
unacceptable to the inspector and, of course, would 
still present a problem of location to the engineering 
department. Such a process is not only time consum- 
ing and out of place in the light of present day stand- 
ings on inspection and quality control, but is limited 
in its accuracy to the human judgment of the individual 
inspector. 


INDUSTRIAL EXAMPLE 


An illustration of the process depicted above may be 
drawn from the experience of one of the nation’s lead- 
ing producers of bearings. A grinder which was at one 
time considered to be the best production tool in one 
division of this organization was suddenly found to be 
grinding bearings which the inspection department could 
not accept. The bearings ground by this machine, 
of course, did not reach the inspection department until 
many hundreds had been ground, all of which had to be 
scrapped. This discovery created a great amount of 
concern because of the past performance record of the 
machine. 

After the problem had been discussed thoroughly, it 
was decided that a possible cause for this machine’s 
malfunction might lie in vibration. Instrumentation 
was brought to bear upon the problem and it was de- 
duced that the level of vibration at the grinder spindle 
was 0.008 in. peak-to-peak. This, of course, says no 
more than a doctor would say, were he to indicate that 
a patient’s head hurt because he had a headache. 


One of their maintenance personnel, due to his long 
experience and association with this particular type of 
grinding machine, knew by its characteristics that the 
trouble lay in the spindle bearings. After replacing 
the old spindle bearings with a new set, it was observed 
that the machine still ground bearings which were un- 
acceptable to the inspection department. The main- 
tenance engineer indicated that many, many times new 
bearings were as poor as old ones and replaced one set 
after another until 11 sets of spindle bearings had been 
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incorporated in this grinder with no visible signs of 


improvement. 

He then was satisfied that the source of trouble did 
not lie in the bearings, and therefore must lie in the bal- 
ance of the spindle itself. This was removed from the 
machine and balanced precisely in a modern up-to-date 
dynamic balancing machine. After ree ssembly the 
erinding machine still refused to produce bearings as 1t 
had before. 

It then appeared to be intuitively obvious that the 
source of vibration must lie in the drive motor. This 
was removed, dismantled, balanced, resassembled, and 
replaced in the grinder machine again with no visible 
improvement. Many, many working hours were con- 
sumed in this blindfolded approach to a normal indus- 
trial vibration problem and much money was spent in 
this trial and error method of correction; however, the 
greatest loss to the organization lay not in the money 
expended in an effort to correct the problem, but lay 
in the tremendous loss in production from the grinding 
machine. 

It is almost incredible in the light of present day scien- 
tific achievements that such a crude method should be 
used in the analysis and correction of industrial vibra- 
tion problems. <A possible explanation appears to he 
in the fact that many industries have not given proper 
consideration to the importance of vibration elimination 
in their processes. Either they are not conscious of a 
vibration problem at all and the necessity of adequate 
vibration analysis equipment until a serious problem 
arises, or they do not feel that elimination of vibration 
is of value to their organization. An efficient, academic 
application of good vibration analysis and correction 
equipment to an entire process has proved time and 
time again to pay huge dividends in decreased main- 
tenance costs, increased production, and increased 
quality of product. 


NEW INSTRUMENTATION NECESSARY 


The crude approaches employed on both vibration 
analysis and dynamic balancing problems in a finished 
product or a maintenance application have placed 
great emphasis upon the development of adequate, 
scientific instrumentation to not only solve these prob- 
lems, but to provide a reasonable standard of vibration 
tolerances. 

One large manufacturer today actually publishes the 
fact that vibration instrumentation will accomplish val- 
uable results when applied to his product in its original 
manufacture, but such instrumentation is too compli- 
cated to be operated by production personnel. On the 
other hand, the engineering department of this same 
organization has derived extensive mathematical for- 
mulas to be applied to the product in an effort to reduce 
the time necessary to locate and eliminate vibration in 
the completed mechanism. It is, of course, unreason- 
able to expect production personnel to manipulate these 
formulas with any anticipated degree of success, and 
thus, it becomes necessary to channel products which, 
to an inspector’s judgment, appear to be unsatisfactory 
to the engineering department for examination and 
application of this mathematical poultice, 

Although there appears to be a profuse amount, of 
vibration indicating equipment available from many 
sources today, a stigma has arisen among the operating 
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personnel of many, many organizations because equip- 
ment produced in the past has been used to solve prob- 
lems for which it was not designed. In order to ade- 
quately meet the needs of any problem, equipment 
must be employed which is capable of furnishing the 
information necessary to lead the operator to the solu- 
tion of his problem. For example, it would be incor- 
rect to claim that a radio was not a useful product be- 
cause it cannot transmit visual pictures, or to attempt 
to shoot an elephant with a gun designed for rabbits. 

It becomes immediately apparent as the vibration 
problems of industry are considered today, that equip- 
ment has not been designed to meet the ever expanding 
needs of an industry which is geared to efficiency, speed, 
and competition. Although, as mentioned above, 
many pieces of vibration indicating equipment are avail-. 
able today, no equipment has, in the past, been designed 
to analyze a vibration problem in a complex mechanism. 
There have been many cases where a great deal of com- 
plicated scientific equipment has been used in conjunc- 
tion with adequately trained engineering personnel, to 
aid in the analysis of a complex vibration problem; how- 
ever, no single piece of equipment has been previously 
designed to place in the hands of the technician or the 
engineer, equipment expressly capable of measuring 
those parameters necessary in the solution of his 
problems. 

A survey was made of the leading industries the 
country over, to determine the existing attitude toward 
vibration analysis and elimination and the equipment 
presently being employed in their approach to this 
phase of quality control. It was immediately obvious 
that in addition to the necessity of designing equipment 
capable of analyzing industrial vibration problems, it 
would be necessary to overcome the barrier existing in 
the minds of operating personnel who, in the past, have 
attempted to employ equipment insufficient to meet 
the needs of their problems and have thus become set 
against electronic vibration indicating equipment. — 

As the existing problems and the existing approaches 
were considered by the research department of the Inter- 
national Research and Development Corporation, it 
became apparent that in order to design equipment to 
adequately meet all the requirements, it would become 
necessary to depart from a basic premise employed in 
the design of previous well known equipment: that 1S, 
the premise that resulting vibration appears as a sine- 
wave. Equipment designed in the past has been di- 
rected toward the solution of a dynamic balancing prob- 
lem, and not toward the analysis of a complex problem 
resulting from the vector summation of all components 
of vibration from a multiplicity of moving parts in a 
composite machine. 

In the case of the machine tool builder mentioned 
above, it is not difficult to balance the headstock spindle 
of a lathe, once it is known that it is the headstock 
spindle causing the undesirable level of vibration in the 
completed machine. An obvious solution, of course, is 
to attempt to determine the frequency of the undesir- 
able vibration and thus determine its source; however, 
Sue above, working on the basic premise that 

Hus vibration appears as a sine-wave, and thus as a 
maori chai een Te 
been illustrated abov te ee has already 

e, that many times the vibration 
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of a completed mechanism is not due primarily to one 
particular component, but is due to the summation of 
the vibration components from each particular part of 
this mechanism; thus, the resulting vibration would 
appear not as a sine-wave, but as a complex function 
composed of the vector summation of all of the com- 
ponents present in the device under study, 


NEW DESIGN 


As these problems crystallized, and as the opinions 
of the nation’s leading industries were sorted and con- 
sidered, to aid in the design of adequate vibration in- 
strumentation, it became further apparent that in order 
to completely solve the needs of industry, it would be 
necessary to develop equipment which would be simple 
to operate and readily understandable by average pro- 
duction personnel. In addition, it was decided that 
the three important parameters necessary in the solu- 
tion of these vibration problems were the parameters 
of displacement, frequency, and phase. It must be 
emphasized here again that the frequency in this pro- 
posed equipment must be the frequency of the max- 
imum component of vibration existing in the equip- 

ment under study, and that the displacement must be 
the peak-to-peak displacement of the resulting wave 
shape irrespective of any conditions as to whether or 
not it appeared as a sine-wave or as a complex function. 

Several years of research were spent in the develop- 
ment of equipment geared primarily to those problems 
which are present in all industries relative to vibration 
elimination. The Vibration Analyzer was produced in 
its initial form, reading the peak-to-peak displacement, 
the frequency of the maximum component of vibration, 
and the phase of this maximum component of vibration. 

Peak-to-peak displacement was, of course, not dif- 
ficult to obtain by use of a peak reading circuit; how- 
ever, to indicate the frequency of only the maximum 
component of vibration necessitated vigorous electronic 
design to develop a frequency channel, which would 
faithfully respond to only the maximum component of 
vibration present in a complex mechanism. 

To indicate phase, several systems could be employed ; 
however, it was apparent that several advantages could 
be obtained by employing the stroboscopic principle of 
phase determination. Thus, by firing a stroboscopic 
lamp in exact synchronism with the maximum compo- 
nent of vibration, it would not only be possible to de- 
termine the phase of the out of balance, but also to de- 
termine visually which particular component of a com- 
plex machine was causing the major portion of vibration 
existing as a complex wave form. 


USE OF EQUIPMENT 


To adequately illustrate a typical application of the 
completely developed Vibration Analyzer, the solution 
of the grinding machine problem illustrated above can 
be used as a typical example. In just such an instance 
the vibration analysis equipment was brought to bear 
upon a grinder which had performed exactly an men- 
tioned above, and which had been worked on by the 
engineering department of this manufacturer for ap- 
proximately 6 weeks. The application of the Vibra- 
tion Analyzer led the operator immediately to an end- 
lessly woven nylon belt driving the spindle. This one 
source of vibration had been completely overlooked by 
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the maintenance department of this organization; how- 
ever, the Vibration Analyzer not being restricted by 
the limitations of human judgment and perception went 
directly to the source of the maximum component of 
vibration. 

A normal application of the Vibration Analyzer in- 
cludes, first of all, a probing application of the machine 
under study to locate the point of maximum displace- 
ment as observed on the displacement meter. The 
frequency of the maximum component of this peak-to- 
peak displacement will then appear, without calcula- 
tion, on the frequency meter and the stroboscopic lamp 
will be triggered directly in synchronism with this max- 
imum component of vibration. If the particular ro- 
tating or moving part causing the resulting maximum 
component of vibration is visible to the operator, 1t will 
appear to remain stationary due to the stroboscopic 
effect of the lamp, thus indicating immediately to the 
operator the particular component causing the maxi- 
mum amount of vibration. 

Since the Vibration Analyzer will also, by virtue of 
its stroboscopic lamp, indicate the phase of the out of 
balance, the operator, after locating the component 
causing the trouble, can actually perform a dynamic 
balancing operation without removing this component 
from its normal operating position. By actually run- 
ning components in their normal conditions and at their 
normal speeds, it is possible to balance to any desired 
degree the entire piece of equipment. There are many 
obvious advantages to balancing a component under 
operating conditions other than those of speed and 
efficiency. Since there are no changes made after the 
balancing operation is completed, the level of vibration 
resulting after the balancing operation will not be 
changed due to moving the rotating component from a 
balancing machine into its normal operating position, 
or due to running at a speed other than that of the bal- 
ancing operation. 

The procedure followed by the operator in a balancing 
operation is broken down into four simple steps, so that 
no engineering -background is required for successful 
operation of the equipment. The operator merely 
runs the component he desires to balance under normal 
operating conditions, and observes the phase of an ar- 
bitrary reference mark and the peak-to-peak displace- 
ment. He then applies a trial weight which, as a first 
approximation, is added in the direction in which he 
probes with the pickup of the Vibration Analyzer. On 
the second run, he observes the shift of the reference 
mark from its original observed position, and shifts the 
trial weight opposite to the shift of the reference mark, 
until he returns it to its original strobed position. He 
then has located precisely the angle of unbalance and 
has merely to increase or decrease the amount of weight 
until he has obtained the desired degree of balance. 
Four to six runs are usually all that are required for the 
complete operation as set forth above, but for those 
who are familiar with vector analysis it is possible to 
solve the problem after one run with a trial weight. 

This simple four-step procedure can be followed by 
any operating personnel, and thus it is possible to place 
in the hands of the maintenance department, the in- 
spection department, or the production department, 
accurate equipment which is capable of providing the 
information necessary to lead to the solution of any in- 
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dustrial vibration problem, and yet be so simple in its 
operation that no technically trained personnel are re- 
quired. To further enhance the usefulness of this vi- 
bration analysis equipment, it has been ruggedly de- 
signed so that the manufacturer is able to cover this 
equipment with an unconditional l-year guarantee on 
all parts including the tubes. 

A representative cross section of the nation’s leading 
industries has proved time and time again, that the ap- 
plication of this vibration analysis equipment has not 
only improved the quality of their product, reduced 


the maintenance time necessary in the elimination of 
vibration problems, and increased production but has 
also been economically feasible in every case. As in- 
dustrial leaders the country over become cognizant of 
the vibration problems existing in their organizations. 
and of the tremendous value of adequate vibration 
analysis equipment, this phase of measurement will 
stand with those of the past as being the final dimension 
or precision. 


; See : f 
Recetvep Nov. 19, 1954. Presented at the Ninth Engineering Conference o 
thie Technical Association of the Pulp and Paper Industry, Philadelphia, 


Pa., Oct. 18-21, 1954. 


The Mechanical Properties of Paper— Part Ill 


GEOFFREY BROUGHTON and JAMES P. WANG 


Handsheets were made by a carefully standardized tech- 
nique from one lot of Douglas-fir bleached sulphate pulp. 
These were dried normally, by freeze-drying, or after water 
displacement by an organic solvent or by an aqueous solu- 
tion of surface-active agent. At least 10 handsheets were 
made in any one series and broken or submitted to cycling 
on the Instron tensile testing machine. Reduction of the 
surface tension during drying either by a surfactant or 
freeze drying resulted in large drops of sheet strength as 
found earlier by other investigators. The presence of non- 
polar liquids during drying also greatly reduced sheet 
strength. An interesting observation was made that such 
sheets when exposed to high relative humidity (85%) over 
long periods of time increased in strength to about the 
value obtained for a water-formed and normally dried 
sheet. The results are discussed from the standpoint of 
hydrogen bonding between cellulose fibers. 


Srress-strain studies of paper sheets, wet with a 
series of liquids of widely varying physical properties, 
were shown in Part IT of this series (5) to be consonant 
with hydrogen bridging as the major factor in the bond- 
ing of the paper sheet. Such bonding can probably 
only occur first, if the fiber-to-fiber distance is of the 
order required for hydrogen bridging and second, if the 
surface environment for the formation of such bonds is 
suitable. The importance of the pulling together of the 
fibers and fibrils by capillarity during the drying of the 
paper sheet was pointed out by Boyd-Campbell (2-4) 
and has been emphasized by Stamm (9) and Van den 
Akker (10), the latter of whom also drew attention to 
the second factor of surface environment as an addi- 
tional condition for the formation of strong bonds in the 
dry paper. By the use of conditions such that liquid 
water was not present, 1.e., by sublimation or freeze- 
drying, Van den Akker was able to show that the 
strength of a paper handsheet dried in this way was 
only about 40% of that of an ordinary sheet in which 
the normal surface tension forces were active during 
drying. The importance of the second factor, surface 
environment during drying, is shown for example by 
some experiments of Cottrall (6) in which handsheets 
made from pulp beaten normally, were steeped in ethyl 
alcohol in such a way that the water originally present 
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in the sheets was practically wholly displaced by alco- 
hol. After normal drying, these sheets were found to 
have a much higher opacity and only about one half the 
strength of the sheets made normally with water. 
Cottrall concluded that bonding had been largely elimi- 
nated. Kress and Bialkowsky (7) had earlier shown the 
effect of organic liquids upon beating and the ability to 
form a strongly bonded paper sheet. 

In the present paper an attempt has been made to 
secure further experimental data on the factors affect- 
ing bonding. 


EXPERIMENTAL 


All handsheets used in the present paper were made 
from one lot of Douglas-fir bleached sulphate pulp. 
Fifteen grams of this wet pulp were weighed out, sus- 
pended in 800 ml. of water, and beaten for 15 min. in a 
Waring Blendor. The product was diluted to the de- 
sired consistency and | liter poured into the sheetmold. 
After the water had run out, air was sucked through for 
10 sec. and, if no displacing solvent was to be used, the 
sheet carefully couched between two blotting papers. 
A heavy brass cylindrical roll was used for pressing, 
the technique of rolling back and forth once being care- 
fully standardized. If the water in the sheet were to be 
displaced, after the sheet had been placed under air 
suction for 10 sec., 50 ml. of liquid was carefully poured 
in, using a funnel in such a way that sheet formation 
was not disturbed. After standing for 1 min., air suc- 
tion was again applied. If the liquid from which the 
sheet was to be finally dried, e.g., benzene, was immis- 
cible in water, the water was first displaced by ethyl 
alcohol and a series of successive displacements used. 
After the water was thoroughly displaced by successive 
applications of solvent, the sheet was couched on to 
blotting paper and pressed in exactly the same manner 
as before. 

By the development of a carefully controlled sheet 
making technique, it was possible to obtain handsheets 
31/2 in. in diameter, in any desired number and weigh- 
ing about 1 gram with a variation of about +£0.04 
gram about the mean. For all cases studied at least 
10 separate handsheets were made and the results 
shown in the tables are the averages for each such series, 
The degree of uniformity attained in any one series is 
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illustrated by Table I which gives the individual values 
for such a series with benzene as the displacing liquid. 
In this way several series of handsheets were obtained 


Table I. Individual Results on Handsheets Dried from 


Benzene 

. , Energy 

Weight of Breaking Elongati b. J 
ee ea at break, “capacity, 

0.993 2.50 4.40 0.685 

0.952 2.10 4.40 OF 572 

0.968 2.16 4.60 0.577 

0.964 Zell 3.80 0.515 

0.960 2.05 4.42 0.526 

0.995 1.94 4.28 0.483 

0.970 2.01 4.50 0.480 

1.014 74.30) 3.95 0.544 

1.026 2.02 4.10 0.481 

0.993 2.55 5.08 0.784 

Av. 0.984 2.19 4.35 5 
Rpacard Ra 
eviation 0.0236 0.201 0.343 0.0931 
Coefficient of 

variance, % 2.4 9.2 7.9 16.5 


made from the same furnish, beaten to the same degree; 
each series differing only in the liquid present during the 
drying of the sheets. 

Drying was normally allowed to take place at 65% 
R.H. and 70°F., being the conditions of the relative 
humidity room. ‘Two series were dried by sublimation 
by leaving in a cold box at —10°C. for 2 weeks, fol- 
lowed by withdrawal and conditioning in the relative 
humidity room at 65% R.H. and 70°F. 

As in Part IT all the stress-strain data presented in 
this paper were obtained on the Instron tensile testing 
machine, using a gage length of 2 in., sample width of 
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3/gin., and a cross-head speed of 0.2 in. per min. Ten 
samples were broken in each series and all jaw breaks 
were discarded. Chart magnification was 50X. Be- 
sides the simple break tests, cycling was carried out but 
only five runs were made in each series. The proce- 
dure followed in the cycling tests is shown in Table II. 

The liquids used were of technical c.p. grade, their 
physical properties being listed in Table II of Part II 
of this series (5). In addition a nonionic surface active 
agent, Alrosol-C, kindly supplied by the Alrose Chemi- 
cal Co., was used as a surface tension depressant yield- 
ing a solution with a surface tension of 30.3 dynes per 
em. This solution was used as the liquid present dur- 
ing drying for one series of handsheets. 


DATA AND CALCULATIONS 


From each stress-strain curve the breaking strength 
in pounds, the elongation at break in inches, and the 
energy absorption capacity to break in inch-pounds 
were obtained directly. These values were not cor- 
rected for handsheet weight since the differences are rela- 
tively small as compared with the major trends shown 
by the data. 

From the cycling tests, the force required to produce 
2% elongation in each of the three cycles was recorded, 
as were the energy absorptions corresponding to the 


Table II. Cycling Test Procedure 


1. Extend the strip 0.04 in. (2% of initial length) at 0.2 in. per 
min. and retract at the same rate to zero load 

2. Repeat operation 1 

3. Repeat operation 1 

4. Immediately re-extend the strip at 0.2 in. per min. to rupture 


first and second hysteresis loops. The strength and 
elongation at break and energy absorption capacity to 
break in the final cycle were also recorded. 
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Table III. Curve 


Characteristics for Handsheets Dried with Various Liquids Present 


Water 


Tater with Alrosol-C— 
Water with ee Ethyl Butyl 


Normal Ms ni pee Ne drying alcohol alcohol Benzene Toluene 
i. Surface tension liquid, 1.3 26 2 28.9 30.2 
lynes/em. (70°F.) 72.0 ve a 30.3 \ Od ¢ 0.98 0.91 
Peadanest Tel gram 0.91 1.06 0.96 ee Hees oe rae Ae 500 
Breaking strength, lb./in. 9.58 7.69 7.02 6.4 Gi Ob 5 5D 4 38 474 
Fee ke wap eta co Olas 6389 0.244 beer 0134.) 0.157 0: 150 m0 O57 eNO 
Ba arey absorption capacity, 1n.- i ae Be ee a aes F 25 76 95 


Table III shows the results obtained on the various 
handsheet series made with water, water with Alrosol- 
C (surface tension 30.3 dynes per cm.), ethyl alcohol, 
butyl alcohol, benzene, and toluene as the liquids pres- 
ent during drying. The corresponding cycling tests 
are shown in Table IV. Because the loops obtained 
in the second and third cycles were in all cases almost 
identical, only the energy absorptions corresponding to 
the first and second cycles are given. 

It was noted at one point in the investigation that 
sheets formed in liquids of low polarity appeared to 
gain in strength on prolonged keeping. For this reason 
handsheets dried from butyl alcohol and toluene were 
allowed to stand in an atmosphere of 85% R.H. for 
varying times. Results are shown in Table V after 
bringing to 65% R.H. and 70°F. before testing. Be- 
cause of the results shown there, the sheets used in the 
series of Tables III and IV were broken as soon as pos- 
sible after equilibrium by conditioning at 65% R.H. 
and 70°F. was established. 

One series of handsheets after drying from water was 
soaked in benzene in the manner described in Part II 
of this series (5) and the stress-strain curves determined. 
The results are given in Table VI. 


DISCUSSION 


Study of the breaking strengths given in Table III 
brings out several interesting points. Assuming that 
the furnish and handsheet making procedure were 
identical in all cases, which is supported by the good 
checks obtained on duplicate series, reduction of sur- 
face tension during drying either by a surfactant or 
freeze drying results in large drops in sheet strength to 
70 and 63%, respectively, of the value for the sheet 
made normally. When a surfactant and freeze drying 
are both used the breaking strength of the resultant 
handsheet is cut to 46% of that of the normal sheet; 
a somewhat surprising result, unless some further dry- 
ing occurred after withdrawal of the sheet from the cold 
chest. If such were the case the surfactant present 
could lower the capillarity forces pulling the fibers to- 
gether so that further bond formation during this period 
was inhibited or partially prevented. Thus, a still 
lower strength would be obtained than by sublimation 


drying alone. In any event the results confirm those 
of Van den Akker (10) and seem to support the view of 
Boyd-Campbell that surface tension pulls the contig- 
uous fibers and fibrils into close contact during the dry- 
ing of the sheet so that bonding can occur. 

Capillarity forces can only be effective insofar as 
they bring the fibrils close enough together in an en- 
vironment favorable to bonding. With toluene the 
sheet breaking strength is only 21% of that of a sheet 
made with pure water present during drying and only 
one third the strength of a sheet made with the water 
surfactant mixture having an identical surface tension. 
Clearly, assuming that the fibrils are pulled together to 
the same extent by liquids of equal surface tension, the 
environment of the fibers during bonding must be very 
important. This is confirmed by the intermediate po- 
sition of the handsheet series dried from ethyl and butyl 
alcohols, which as discussed in Part II of this series, 
occupy as regards polarity, a position between water 
and the hydrocarbons. Presence of a nonpolar liquid 
during sheet drying is apparently more effective in pre- 
vention of bond formation than is wetting by the same 
liquid in destruction of the bonds (Table VI). While 
wetting by the nonpolar liquid does reduce the sheet 
strength considerably, it falls far short of lowering it to 
the level of the dry sheet produced by drying in presence 
of the same liquid. Furthermore, if the handsheet is 
wetted thoroughly by the nonpolar liquid and then 
allowed to dry, no considerable reduction in strength 
occurs (Table V of Part II). While nonpolar liquids 
can inhibit formation of the bonds, they cannot, unlike 
polar liquids, destroy them once formed. The bond 
forming capacity, as evidenced by breaking strength 
or energy absorption capacity at break, appears to be 
directly proportional to the energy density of the liquid 
present during drying (Fig. 1) while the bond destruc- 
tion power of a wetting liquid on a paper is an inverse 
function of its energy density (Fig. 3 of Part II). 

This suggests that in water, the hydroxyl groups of 
the cellulose chains comprising the surface of the fibril 
may well be oriented toward the water and hydrogen 
bonded to some of the water molecules. As drying 
progresses the surface tension forces, postulated by 
Boyd-Campbell, draw the fibrils together and some of 


Table IV. Cycling Curve Characteristics for Handsheets Dried with Various Liquids Present 
= Water Wat pith Alr -C—~ 
pba ace Freeze Nowan. oe Ethyl Butyl 

2 rying drying drying drying alcohol alcohol Benzene Toluene 
Load at 2% elongation, lb. /in. 4.16 3.09 3.47 2.94 2.38 
Energy absorption, first cycle, lb. 0.0282 0.0202 0.0249 0.0207 0. 0178 001 001 001 0:00 
Harey absorption, second cycle, oe. Se ea pe 

d : 0.0156 0.0158 0 
Load at break, Ib. /in. 10.83 7.73 778 BO 490 aay ooh ne tems 
Jlongation at break, % 9.74 6.40 5.97 7.32 5.44 64 568 158 510 
Energy absorption capacity, in.-lb. 0.587 0.259 0.248 0. 257 0. 149 oa - ae BiGe ae 
i : 146 } E .058 0.064 
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Table V. Effect of Conditioning at 85% R.H. Handsheets 


Dried from Butyl Alcohol and Toluene 


Initial handsheet 
conditioned at 65% 
R.A. before testing 


—Butyl alcohol 
Conditioned at 85% 
R.H. for 1 day 
and then at 65% 
R.H. before testing 


Toluene — : 
Conditioned at 85% 
R.H. for 7 days 
and then at 65 % 
R.H. before testing 


Conditioned at 85% 
R.H. for 7 days 
and then at 65% 

R.H. before testing 


Initial handsheet 
conditioned at 65% 
R.H. before testing 


Handsheet weight, grams iL By = 

Breaking strength, lb. /in. 5.40 ae siies ea 0.91 
Elongation at break, % 5.9 7s ao 2.00 3.60 
Energy absorption capacity, in.-lb. 0.197 0.427 0.496 0 562 oe 


the hydroxyl groups on adjacent fibrils may become 
close enough to hydrogen bridge with each other rather 
than with water molecules. As water is progressively 
withdrawn this occurs more and more frequently and 
finally the paper sheet, cross-linked by hydrogen bonds, 
is obtained. This process is interfered with either, if 
the fibrils are not brought as close together (freeze- 
drying or low surface tension), or if the orientation of 
the hydroxyl groups outwards toward the solution is 
lowered or suppressed. If the liquid is reduced in 
energy density or polarity, and is accordingly less likely 
to act as a proton acceptor or to form hydrogen bonds, 
then the surface hydroxyl groups will not orient out- 
wards to the liquid to as great an extent. Fewer will 
be available for hydrogen bridging as the critical dis- 
tance is reached during the drying process. As a con- 
sequence the number of cross-links per unit volume of 
the paper sheet will be reduced and its breaking strength 
and modulus be likewise lowered. 

Table IV shows that decreasing loads are required to 
produce 2% elongation as the breaking strength drops, 
indicating progressively lower modulus of elasticity. 
Apparently no major differences in type of bonding oc- 
cur as the water is substituted by other liquids or 
freeze-drying is used because the stress-strain cycle 
curves are similar in shape and differ only in their rela- 
tive magnitudes. Thus, in all cases, the second and 
third cycles were almost identical and have an area of 
about one-half that of the first cycle loop (Table IV). 

That no fundamental differences occur in the bonding 
process is also supported by a few experiments made in 
which the tension developed during drying was meas- 
ured. A strip of the wet handsheet was placed between 
the jaws of the Instron tester in such a way that with 
80% solvent content the instrument registered zero 
load but the strip was taut. The solvent was then 
allowed to evaporate under the room conditions of 65% 
R.H. and 70°F., the loss in weight of another identical 
strip exposed under identical conditions being mean- 
while recorded. When the solvent content dropped 
to between 60 and 50%, the strip began to attempt to 
contract and tension was recorded on the Instron chart. 
The plot of load versus per cent solids content of the 
strip is shown in Fig. 2. The curve for water is similar 
to those obtained by Lyne and Gallay (8), the tension 
developing rapidly at about 55% solids and becoming 
substantially constant at 90% solids. The curves for 


Table VI. Effect of Soaking a Handsheet Dried from Water 
in Benzene 


Dry Soaked in 
handsheet benzene 
Breaking strength, lb. /in. ee ome 
Elongation at break, % ‘a i oe noe 


Energy absorption capacity, lb. 
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butyl alcohol and toluene present during drying, while 
indicating less tension, show essentially similar shapes. 
This should again indicate that no fundamental differ- 
ences in the bonding mechanism occur, only that fewer 
bonds are formed in butyl alcohol and toluene. The 
tensions developed during drying are not in the ratio 
of the breaking strengths of the handsheets allowed to 
dry freely without tension. Thus, the toluene hand- 
sheet (Table III) breaks at 2.00 lb. per in., the water 
handsheet at 9.58, a ratio of 0.21. The drying toluene 
handsneet, however, in spite of its lower surface tension, 
develops a tension 0.41 times that of the drying water 
handsheet suggesting that the bonding forces are ex- 
tremely powerful even in the tcluene formed sheet. 

The question arises, if a sheet has been formed from 
a nonpolar liquid in such a way that the maximum 
bonding power corresponding to the particular furnish 
used has not been realized, can additional bonds be 
formed without rewetting by liquid water or other 
polar solvents? The data of Table V indicate that ex- 
posure to high humidity does result, in the case of 
butyl alcohol dried sheets, in complete recovery of the 
potential strength present. The strength attained after 
7 days’ conditioning at 85% R.H. is as great as that of 
a sheet initially formed from water. With toluene 
dried sheets the process is much slower and was not fol- 
lowed to completion. Apparently the hydroxyl groups 
when the sheet is dried from a solvent other than water 
are oriented in such a way that in atmospheres of high 
relative humidity, they can reorient and bond between 
each other. It may be that this increase in bonding can 
occur only when capillary condensed moisture is 
present, such capillary condensation according to 
Barkas (1) occurs only at relative humidities of 65 to 
70%. Further experiments following the merease in 
breaking strength of a butyl alcohol formed sheet when 
exposed for varying periods of time to relative humidi- 
ties of 50, 60, 65, 70, and 85% would be of interest. 
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Application of Photographic Techniques in the Evaluation 
of Surface Smoothness and Coverage of Coated Papers 


RUSSELL L. CLARK 


Surface smoothness and coverage are defined for the pur- 
poses of this paper. The various evaluation tools and 
techniques, other than phototechniques, useful in exam- 
ining and assessing coverage and surface smoothness of 
coated papers are enumerated and briefly discussed. The 
merits and interpretive value of phototechniques are then 
presented. 


Wir the advent of coated papers, both con- 
version (off-machine) and on-machine coated, the print- 
ing industry was able to realize major printing quality 
improvements. Reproductions no longer were limited 
to the course 65 to 85 line screens employed in the 
printing of noncoated machine finish, English finish, 
and super grades. Reproduction with the finer 120, 
133, and 150 line screens became a reality. Not only 
were improvements in reproduction made, but ap- 
pearance gains were also realized. The coating of a 
fibrous web, however, was not the panacea for all of 
the printer’s quality problems. Finer line screens 
exacted a paper quality and uniformity heretofore not 
required. Both the printing and paper industries 
have devoted considerable effort and research to the 
study of coated paper characteristics and their influ- 
ence on (1) printing quality (i.e., printing fidelity), 
(2) printing tolerance, and (3) press operability. 

Research efforts, in general, have established certain 
coated paper properties as essential for printing quality. 
These properties, enumerated without intent to weight 
them specifically, include: (1) surface smoothness, 
(2) coating coverage, (3) levelness, (4) cushion, and 
(5) ink receptivity. Encompassed in the term “‘cush- 
ion” are compressibility, recovery or resiliency, and 
bulk. Ink wettability is inclusive in the term “ink 
receptivity.” 

Two of the above-named properties, namely surface 
smoothness and coating coverage, are readily amenable 
to evaluation by photographic techniques. Such pho- 
tographie techniques are the subject of this paper. 
Before proceeding with the merits, application, and 
discussion of these techniques, it is desirable first to 
(1) consider practical definitions of surface smoothness 
and coating coverage, and to (2) enumerate briefly 
the tools generally employed in the evaluation of these 
properties. 

Surface smoothness, as applied to coated paper, is that 
degree of freedom from roughness which permits ink 
or other film contact to be made between the printing 
plate or blanket and the coated paper surface at nor- 
mal printing pressures. Surface smoothness is a func- 
tion of the minute deviations from planarity, such as 
the peaks and depressions of film split patterns normally 
associated with the physical application of coatings. 
ohne L. Cuark, Chemist, Research Dept., The Mead Corp., Chillicothe, 
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This definition excludes gross deviations from planar- 
ity of the magnitude of 1/s in. or more in diameter, 
which are aspects of levelness, and are associated with 
raw stock formation, uniformity of caliper, etc. Coating 
coverage, the other property to be considered here, is 
the effective masking of rawstock fibers with coating 
pigments (by superficial treatment), such that the 
fiber components and their distribution are relatively 
invisible in the uncalendered or calendered surface. 


EVALUATION OF SURFACE SMOOTHNESS AND 
COATING COVERAGE 


The customary tools for assessing surface smoothness 
and/or coating coverage are: (1) a hand lens in the 
order of 5 to 20 power magnification, (2) proofing 
techniques such as are practiced with a no. 4 Vander- 
cook proof press, (3) a Brush surface analyzer or 
profilometer to chart a magnified profile of a paper 
surface, (4) Bekk smoothness—an air flow measure- 
ment, (5) Chapman smoothness—an optical measure- 
ment of light reflected diffusely and specularly from 
the lower surface of a prism in pressure contact with a 
coated paper surface, and (6) an R. R. Donnelley (Hull) 
draw-down technique which employs a flexible blade 
under light lead to spread a partially thinned film of 
gravure ink. 

These evaluation procedures are commonly accepted 
practices, with the possible exception of the Hull draw- 
down technique. The photographic techniques of this 
paper are not proposed as a replacement for any of the 
more common evaluation tools, but rather as a valuable 
supplement. The additional benefits derived from 
photographic techniques and the usefulness thereof 
will now be discussed. 


Phototechniques 


Advantages. A camera is an optical instrument 
which, with selections of lens and extension bellows, 
makes possible the examination of a field much larger 
than can be viewed with a hand lens. Furthermore, a 
camera captures, without selective discrimination, all 
of the subject matter within its field of view, and is 
not subject to the human eye’s habit of selective ex- 
amination. It is admitted, of course, that the value 
of selectivity is not to be overlooked. In fact, it be- 
comes an asset if it is a controlled practice. Controlled 
selectivity is possible by means of properly chosen il- 
lumination technique. Details of illumination will 
be discussed later in this paper. For the moment. it 
is sufficient to say that a differentiation may be made 
between surface smoothness and coating coverage if 
conditions of illumination are carefully chosen in order 
to favor one or other characteristic. 

Photographic reproduction also offers a convenient 


Vol. 38, No.7 July 1955 TVASPIP ST 


as sires 


Fig. 1. Coverage—coat weight variable 


means for multiple viewing of a common subject. In 
other words, it makes possible the simultaneous ex- 
amination of a coated surface by a number of interested 
observers, which in turn facilitates their arriving at an 
agreement on the pros and cons of the paper surface 
under study. 


Limitations. It is only fair to cite a shortcoming of 
the proposed phototechniques—the fact that they are 
qualitative only. Quantitative or numerical ratings 
of photomicrographs of surface smoothness and coating 
coverage are not possible. Gradings must be subjec- 
tive, but this handicap is not a serious one; rather, as 
experience in interpretation is gained, estimates can 
be made with ever increasing competence. 


Definitions of Photomacrography and Photomicrog- 
raphy. The photographic techniques applicable in 
the evaluation of surface smoothness and coating cover- 
age can be divided conveniently into photomacrographic 
and other photomicrographic techniques. Photoma- 
crography—a subdivision of photomicrography—covers 
the very low range of magnification and is distinguished 
by the method by which the picture is made. For 
‘photomacrography, a simple microscope is used rather 
than the compound microscope. The simple micro- 
scope may be only a photographic lens, depending for 
its magnifying power on a bellows extension that is 
longer than the object-to-lens distance. Although 
there is an overlap of possible magnifications in the 
two methods, photomacrographs usually have a 
magnification of less than 25X, whereas photomicro- 
graphs involve a magnification of greater than 25%. 


(a) we 


a 
Fig. 2. Coverage—commercial samples 
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(a) (b) 


Fig. 3. Coverage—wire side versus felt side 


PHOTOMACROGRAPHIC APPLICATIONS 


Evaluation of surface smoothness and coating cov- 


~ erage by photomacrographic technique is the more direct 


method of the two. Reflected illumination is employed 
in this case. When studying coating coverage, 80° 
incident lighting is desirable. This illumination was 
determined to be the average practice among opera- 
tors and research coating personnel of the Mead Corp. 
when viewing coated coverage with a low power hand 
lens. Surface smoothness, on the other hand, is more 
readily observed under illumination which produces 
greater shadow or greater contrast. After several at- 
tempts at mimicking lighting practices common in 
hand lens technique, it was found that the best photo- 
graphic results were obtained with illumination at a 
grazing angle of 1 to 3° (i.e., 89 to 87° incident light). 
Under these latter conditions of lighting, whether it 
be observation with a hand lens or the analysis of a 
photomacrograph, there is a skill in observation that is 
essential for the successful interpretation of the shades 
and the contrasts that are photographically reproduced. 


Coverage 


The first series of figures deal with coating coverage. 
The photographic exposure utilizes an 8.9 magnifica- 
tion. Printing was done by twofold enlargement; 
thus a 17.8 overall magnification. However, as 
viewed in opaque projection the magnification is nearly 
650 to 700X (based on a 9 by 12-ft. projection on 
the screen). 

Figure | is an example of two equally smooth surfaces 


(a) (6) 


Coverage—good versus poor rawstock 


Fig. 4. 
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Fig. 5. Coverage—holdout versus penetration 


which exhibit differences in coating coverage as a func- 
tion of coat weight. In order that complications from 
surface smoothness might be circumvented, applica- 
tions of coating were accomplished by an acetate lam- 
ination technique followed by a normal hand calender- 
ing procedure. This special acetate lamination tech- 
nique was the subject of a 1952 TAPPI Coating Con- 
ference paper presented by R. C. Hydell of the Mead 
Corp. In effect, the acetate lamination technique 
has provided a surface smoothness equivalent to that 
of cast coatings. Comparison of these equally smooth 
surfaces shows a preference for the coverage quality 
of Fig. la. Fiber coverage differences are quite evi- 
dent. The coat weight difference in this comparison 
was 31/4 lb. (61/2 to 93/4 Ib.). By combining the ace- 
tate lamination technique with photomacrographic 
coverage evaluation, the coat weight demand of a spe- 
cific rawstock may be accurately and easily established. 

Figure 2 presents extremes in good and poor coating 
coverage. These samples are production grades, and 
are not laboratory preparations as in the first illustra- 
tion. 

Figure 3 illustrates wire side versus felt side coverage 
of a given rawstock at similar coat weight. Applica- 
tions were by on-machine roll coating. The wire 
side displayed in Fig. 3a shows a moderate amount of 
fibrous character whereas the felt side, Fig. 3b, ex- 
hibits a greater number of barely covered fibers. 
Another indication of the more fibrous character and 
likewise poorer coverage of the felt side is the greater 
degree of blackening which resulted in the supercalen- 
dering operation. 


(a) (b) 


Fig. 6. Coverage—calendering 
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Cs (b) 
Fig. 7. Surface—film split patterns 


Figure 4 is a comparison in which the coverage dif- 
ferences were the result of good and poor rawstocks. 
The coat weight, choice of side coated, and method of 
application are the same for the two rawstocks. Cal- 
endering was conducted to nearly equivalent finish. 
Pronounced differences in coating coverage are readily 
discernible. Equivalent coverage of the poorer raw- 
stock is possible mainly by increased coat weight ap- 
plication. 

Figure 5 demonstrates coating ‘holdout’? versus 
‘Denetration’” resulting from coating formulation. 
Coat weight, rawstock, choice of side coated, and the 
method of application were the same in this comparison. 
It should be stated that in addition to formulation 
ingredients, coating color solids and viscosities were 
also variables. The color exhibiting ‘‘holdout,” des- 
ignated as Fig. 5a, is far less fibrous in quality of cov- 
erage than the example of ‘‘penetration,”’ designated 
as Fig. 5b. 

Figure 6 exhibits coverage differences as a function 
of calendering. This is an example of production 
samples that were identical prior to supercalendering. 
Frequently the calendering practice which is employed 
to achieve surface smoothness produces “crush’’ and 
fibrousness in the quality of coating coverage. Surface 
smoothness is essential for printing quality, but so is 
coverage which, in the case of fine particle coating pig- 
ments, produces better reproductions than do long, 
large diameter fibers. Thus, calendering practices 
generally have become a compromise between quality 
of surface smoothness and coating coverage with prob- 


ably the greater emphasis being placed on surface 
smoothness. 


Fig. 8. Surface—pits 
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Fig. 9. Surface—combing 


Surface Smoothness 


The next five illustrations present a few of the dif- 
ferent kinds of surface deficiencies before considering 
the factors which influence the one specific surface 
deficiency which is probably the most important one— 
viz., film split pattern in roll coating. 

Figure 7 illustrates an uncalendered surface pattern 
well known to on-machine roll coating operations 
which shall be referred to as a ‘‘film split pattern.” 
Both a fine and a medium-coarse film split pattern are 
portrayed here. In the finer pattern, surface smooth- 
ness, only, is evident. In the medium-coarse pattern 
aspects of coating coverage can be discerned as well as 
the surface smoothness detail, even though 1 to 3° 
grazing illumination selectively accentuates surface 
smoothness. 

Figure 8 presents a series of three calendered sur- 
faces which exhibit ‘“‘pits.”” The aspects of these pits 
differ in these three commercially produced grades. 
Figure 8c illustrates pits which are the result of a film 
split pattern which is relatively unyielding when super- 
calendered. Figure 8b shows pits that are primarily 
a result of rawstock soakiness and insufficient coating 
coverage. The pits of Fig. 8a are a combination result 
of film split pattern and fiber boundaries that do not 
yield in the supercalendering operation. Pittedness, 
whatever its cause, shows as unprinted spots in solids 
and tones printing. The squeeze of printing impres- 
sion is usually not sufficient to make either partial or 
complete ink contact with the bottoms of the pits. 
Reproduction quality is therefore sacrificed, either for 
reason of the gross size or number of pits occurring in 
a printed area. 


. at a 
Surface—poor minerals dispersion 


Fig. 10. 
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om 
(a) (b) 
Fig. 11. Surface 
(a) Calender marking; (b) grit scratch. 


Figure 9 is an uncalendered illustration of ‘comb- 
ing.” This is a coating distribution defect that occurs 
in the machine direction, and is characteristic of coating 
transfer at light pressure. This defect is closely re- 
lated to “ribbing,” “beading,” or narrow ‘‘banding.” 

Figure 10 is an example of improper minerals dis- 
persion as seen in the uncalendered state. The minute 
grains which pepper the entire picture are evidence of 
poor coating color preparation. 

Figure 11 shows markings and scratches. Figure 
lla is an example of calender making of a coated sur- 
face which will print with fair quality, but which 
detracts from the quality of appearance. Figure 11b 
is an example of a grit scratch in the finished surface 
which occurred at the time of the coating application. 

Figure 12 shows ‘“‘pick-outs” that were experienced 
in offset printing. Figure 12a is a pick-out which 
resulted from the lifting of redeposited paper machine 
drier scale. Figure 12b, on the other hand, is a pick- 
out that resulted from the removal of a vessel segment 
by the high-tack, offset ink. The outlines and the 
characteristics of the bottoms of these pick-outs are 
different and serve to characterize their origin. 

Selecting film split patterns as a specific surface 
deficiency of considerable importance, let us now con- 
sider the role of a few operating and application vari- 
ables which are important thereto, and which are con- 
sidered in the next few illustrations. 

Figure 13 demonstrates the effect of coat weight as a 
variable on the quality of the film split pattern. All 
other aspects of application were constant. The trans- 
fer of a greater wet film thickness of the same color 
solids for purpose of improving coverage resulted in a 


areas aT) 


Fig. 12. Surface—pick-outs from offset printing 


(a) Drier scale pick-out; (b) vessel segment pick-out. 
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(b) 


Fig. 13. Surface—coat weight variable 


more pronounced film split pattern. Consequently, 
when greater coat weights are desired for coverage or 
other reasons, the quality of film split pattern needs 
to be approached with formulation, process, and other 
variables. 

Figure 14 illustrates wire versus felt side film split 
patterns when conditions of rawstock, color formulation, 
coat weight and mode of application are maintained 
constant. Figures 14a and 14b show the uncalendered 
comparison. Figures 14c and 14d are the correspond- 
ing calendered comparison. 

Figure 15 is a “good” versus ‘poor’ rawstock 
comparison. This surface smoothness illustration is 
the counterpart of the coverage example previously 
discussed. 


(c) (d) 
(Calendered) 
Fig. 14. Surface—wire side versus felt side 
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(@) ae (6) 


Fig. 15. Surface—good versus poor rawstock 


Figure 16 illustrates the potential of color formula- 
tion in altering film split patterns. Coat weights, 
rawstock, and application conditions were equivalent 
in this comparison. 

Figure 17 illustrates the effect of supercalendering on 
a film split pattern. Figure 17a is the uncalendered 
surface, and Fig. 17b the calendered surface. 

Figures 18a, 18b, and 18c are likewise a calendering 
comparison. Figure 18a is the uncalendered surface, 
Fig. 18b, the surface after calendering by a certain pro- 
cedure, and Fig. 18c, the surface after calendering by 
a different procedure. The surface of Fig. 18¢ is the 
smoothest, and contains the least amount of pittedness. 
Figures 18d and 18e are the respective letterpress printed 
surfaces of Figs. 18b and 18c. The quality of printing in 
this comparison is closely related to surface smoothness. 
The clear white areas in the printed surfaces are pit 
defects where ink contact with the printing medium 
was not made. The gray areas may be a result of par- 
tially inked depressions or may be the high and dense 
points of the calendered film split pattern. In order to 
properly establish this defect, lens examination of the 
actual printed sample is necessary. The photographic 
reproduction does not differentiate clearly in this in- 
stance. 


PHOTOMACROGRAPHIC EQUIPMENT AND 
TECHNIQUES 


The equipment used in the foregoing photomacro- 
graphic applications is relatively simple and is easily 
operated. The camera was a 31/4 by 4!/s-in. Speed 
Graphic equipped with a Bausch and Lomb linen 


Fig. 16. Surface—color formulation variable 
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“ing ah 5 


Fig. 17. Surface—calendering 


tester lens and a double extension bellows. This 
combination exposed an approximate !¥/4 by */s-in. 
field with a resultant magnification of 8.9. A good 
lens with minimum of spherical correction is of para- 
mount importance. For improvement in picture depth 
a Wratten A filter was employed in the surface smooth- 
ness exposures. This red filter eliminates or absorbs 


the wavelengths of the blue end of the spectrum, thereby 
effecting an increase in contrast and picture depth. 
Panchromatic Pan-X, a slow but fine grain film, has 
been found very satisfactory for this work. Flat 
mounting of coated samples with the simple medium 
of Scotch tape proved to be as good as more elaborate 
A Spencer 


means such as vacuum mountings, ete. 


@ (b) cman 


(dy mo 


Fig. 18. Surface—ca lendering 


(a) Uncalendered surface; (b) calendered sa elt Oe 
coated calendered surface no. 2; (d) letterpress printing Sumac 
no, 1; (e) letterpress printing surface no. 2. 
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microscope lamp with diaphragm closed down to a 
30 setting and focused properly, served as the light 
source. Coating coverage exposures were at {32 for 
maximum depth of field. Surface studies were more 
conveniently exposed at {22. To facilitate and guar- 
antee the reproducibility of these photomacrographic 
procedures a rig and camera mount was adopted. 
Figures 19a and 19b illustrate a simple rig and camera 
mount with which Mead Corp. research conducted its 
first photomacrographic work in the study of surface 


Fig. 19 (a). Surface 


Fig. 19 (b). Coverage 
smoothness and coating coverage of coated papers. 
Refinements have since been added. Film develop- 
ment has been standardized with Eastman chemicals, 
and the developing time standardized at 0.9 gamma. 
Potentials still in the idea and development stage 
which may add to the value of these techniques include 
the use of (1) black light illumination (ultraviolet) in 
conjunction with color film, and (2) a stereomicroscope 
to produce photographs which can be viewed in “3D.” 
Observance of standard photographic practices plus 
a careful and representative sampling of coated samples 
is all that is required to produce the macrophotographs 
previously described. An estimated $500 will provide 
the essential equipment and chemicals to initiate this 
photomacrographic work. Man-hour-wise, with a 


{21 


(a) . 


(b) 


Fig. 20. Coated paper microsections 


fair background of experience, one person should be 
able to select, mount, photograph for both coating 
coverage and surface smoothness, and develop film 
for approximately 12 to 14 samples in an average 8-hr. 
working day. Printing by enlargement is a relatively 
fast process and seldom requires more than a half day 
for each single day’s processing time prior to printing. 
These expense and manpower requirements represent 
very little compared to the value gained from macro- 
photographic study. 


OTHER PHOTOMICROGRAPHIC APPLICATIONS 


Photomicrographic applications in the evaluation of 
surface smoothness and coating coverage at magnifica- 
tions greater than 25X are less numerous than the 
foregoing photomacrographic applications. They are 
less direct in their evaluation approach, and are more 
elaborate in technique, equipment costs, and man- 
power requirements. Conventional photomicrographic 
equipment and procedures are employed. Illumina- 
tion is accomplished with transmitted light. 

Coating distribution on and within a rawstock is 
amenable to study by means of microsection tech- 
niques. Figure 20 shows two such microsections which 
serve to illustrate varying degrees of coverage. These 
microsections are of the “good” and “poor” rawstocks 
which were discussed in the previous illustrations on 
coating coverage and surface smoothness (Figs. 4 and 
15 respectively). 

Figure 21 (a and b) compares rawstocks of different 
filler content and filler distribution. Clove oil satura- 
tion of the rawstock samples served to transparentize 
the fibers and present the filler for consideration. Fig- 
ures 21¢ and 21d display the surface smoothness and 
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to some extent the coating coverage comparisons of 
these two rawstocks of different filler content and dis- 
tribution. 

Figure 22 (a and b) is a fiber species and refining 
comparison of the ‘good” and ‘‘poor”’ rawstocks dis- 
cussed in Figs. 4, 15, and 20. Fiber species and refining 
play an important role in the quality of coating cov- 
erage and surface smoothness. The coated samples 
were carefully pulped and the fibers separated from 
coating and filler by means of 300 mesh screening. 
These fiber furnishes were then prepared according to 
the standardized procedures of fiber microscopy. 

Of the many observations thus far suggested that 
relate the importance of rawstock to coated paper 
quality, one very important property has yet to be 
mentioned. This property is rawstock formation. 
Unfortunately, this variable is not readily amenable 


(a) 


(b) 


Filler studies 


() ne 
Fig. 21. Surface—filler variable 
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to photographic evaluation. However, there are other 
means by which formations can be evaluated. Thus 
for the sake of completeness in this study of “good” 
and “poor” rawstocks, the respective formations are 
illustrated by Fig. 23. This projection relates to an 
R. R. Donnelley draw-down technique accomplished 
by the spreading of an ink film with a weighted, blunt- 
edged knife. The role of fiber species, refining, and for- 
mation of rawstock have thus been considered in con- 
junction with the qualities of coating coverage and 
surface smoothness as obtained from a specific coating 
formulation and by a specific means of application 
(process). 


PHOTOMICROGRAPHIC EQUIPMENT AND 
TECHNIQUES 


Photomicrographic equipment briefly enumerated 
includes: (1) a microscope; (2) a photomicrographic 
camera, (3) a microtome, (4) a suitable light source, 
and (5) miscellaneous accessories. An estimated 
$4000 to $5000 will cover the essentials for this type of 
work. ‘Techniques involved are the standard proce- 
dures of photomicrography, microsectioning, and fiber 
microscopy. Considerable skill and time are requisites 
for successful results. Comparing the costs, skills, 
and time requirements for accomplishing the photo- 
macrographic and photomicrographic techniques of 
this paper, a ratio of 1 to 10 can be approximated. 


Thus, a photomacrographic program, which certainly. 


provides useful data, is not a formidable practice. It 
is only in the case of more detailed research that the 
more elaborate photomicrographic work becomes at- 
tractive. 


(b) 
Fig. 22. Fiber species and refining 
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(b) 
Fig. 23. Formation by Hull drawdown 


These photomacrographic and photomicrographic 
evaluation tools have been considered from the view- 
points of (1) what applications are possible in the study 
of surface smoothness and coating coverage, (2) how 
these applications are accomplished, and (8) to some 
extent why these applications are valuable. But, in 
closing, a brief consideration is given to where these 
applications are valuable and practical. 

The opportunities for usefulness as a research tool are 
excellent for both photomacrographic and photomicro- 
graphic applications. As a technical service tool, only 
the photomacrographic applications would be practical, 
and then only in limited instances. However, in 
sales service work, particularly in the analysis of 
customer complaints, the possibilities for photomacro- 
graphic applications are numerous. Photomicro- 
graphic applications would be very limited and would 
perhaps be better suited to a research function in a 
sales service capacity for reason of the elaborate equip- 
ment and techniques involved. The remaining oppor- 
tunity for the photomacrographic evaluations medium 
is in operations control. As illustrated throughout 
this paper, photomacrographs of coated surfaces offer 
an important training and reference medium for opera- 
tions and inspection personnel. However, the time 
and photographic ability required preclude any large 
scale use of these techniques. Thus a ‘short-cut’ 
to the same macrographic end result is needed before 
this tool becomes really attractive in operations con- 
trol. Such a “short-cut” is not entirely a pipe dream. 
An opaque or reflection-type projector can be designed 
which would employ the 20° and 1 to 3° illuminations 
of the respective surface smoothness and coverage 
techniques, and which in itself would serve the function 
of a simple microscope, as does the camera in photo- 
macrographic applications. 


PrEsENTED at the Fifth Coating Conference of the Technical Association of 
the Pulp and Paper Industry, Poland Spring, Me., May 24-26, 1954. 
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The Selection of Chipper Drives 


M. J. OSBORNE 


The Electrical Engineering Committee of TAPPI created 
a subcommittee at the Sixth Engineering Conference in 
Savannah, Ga., and gave it the responsibility of arriving 
at power requirements for chipping various species of wood 
and for developing nomographs, formulas, and other tools 
which will be useful in the selection of the proper induc- 
tion or synchronous motor drives. The committee has 
tabulated data from 34 chipper installations. These 
tables showed that there were appreciable variations in the 
power required for chipping, and more important than 
these power differences is the complete lack of consistency 
in methods of motor application both as to type and rat- 
ing. Recommendations have been made as to the proper 
power constants to be used for chipping the various species 
of wood. Seven horsepower-hours per cord should be used 
te determine motor sizes for chipping ‘‘soft’? woods; 10 
hp.-hr. should be used for chipping ‘Shard’? woods. Two 
different systems of motor selections have been developed, 
checked, and approved for presentation to TAPPI. Both 
of these systems will be made into Data Sheets. 


POWER REQUIREMENTS 


Group I of the committee recommendations 
includes fir and southern pine, ranging in shear stress 
parallel to the grain of 690 to 1350 lb. per sq.in. There 
were 29 power readings for this group. The average, 
minimum, and maximum readings were as follows: 


PNW OTAL Care as os a eet a ah Rae ee .6.9 hp.-hr. per cord 
INADDGNNOGLOGT oars aaah eR ee uri alc 4.1 hp.-hr. per cord 
INE ONUNDDN OA ernee (once reap AccRweE S.lencet ec eee ag 9.7 hp.-hr. per cord 


The committee suggests that a TAPPI recommended 
practice of 7 hp.-hr. per cord be adopted to cover the 
requirements of this group. 

These woods were considered as “‘soft”’ woods. Motor 
ratings selected on the basis of 7 hp.-hr. per cord with 
the service factor of 115% would provide a capacity of 


M. J. OsBorne, Bowaters Southern Paper Corp., Calhoun, Tenn.: Chair- 
man, Chipper Drive Subcommittee of TAPPI ; pee 
* Chipper Drive Subcommittee report (TAPPI Project no. 433). 


Table I. Tabulation of Horsepower-Hours per Cord for 
Various Wood Species 


Shear stress, Recommended 


Specie lb./sq.in. hp.-hr./cord 
Fir 690 F 
Balsam 690 
Aspen 800 
Spruce 950 es 
Poplar 980 : 
Pine—northern 800/1040 
Hemlock 1010/1060 
Larch 1200 
Pine—southern 1180/1350 
Gum 1490) 
Maple 1610| 
Oak 1700 
Birch 1725 10 
Hickory 1870| 


Locust 2100) 
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8.1 hp.-hr. per cord, which covers more than 75% of the 
29 power readings of the group. 

Group II of the recommendations includes gum and 
locust, commonly classified as “hard”? woods, ranging 
in shear stress parallel to the grain of 1490 to 2100 lb. 
per sq. in. 

There were only five power readings for this group. 
The average, minimum, and maximum readings for this 
group were as follows: 


IAVOra gelesen cere ee eee 8.6 hp.-hr. per cord 
Minim Umi eee nee ee 7.7 hp.-hr. per cord 
TMA XITNUT See ie eee 10.5 hp.-hr. per cord 


The committee sugests that a TAPPI recommended 
practice of 10 hp.-hr. per cord be adopted to cover the 
requirements of this group. It will be noted that motor 
ratings selected on the basis of 10 hp.-hr. per cord will 
cover all of the power readings reported. 


DATA COLLECTION 


The committee has done everything it can to obtain 
a significant quantity of power readings for chipping all 
wood species. When there has been an error in the 
data, as for example, when the reported power consump- 
tion is for the entire woodroom rather than for the 
chipper motor alone, this fact was reported to the mill 
and an effort was made by the entire committee to as- 


1.90 
1.80 
1.70 NOMOGRAPH OF CHIPPER CHARACTERISTICS 0 
“ USING INDUCTION MOTOR DRIVES : 
6 
1.50 ‘ 
1.40 
1.30 
% SLIP 4 
a AT RATED TORQUE toy Re 
Re 
1.410 
3.8 
1.00 
0.90 
0.80 
0.70 
0.60 
3 
0.50 
0.40 
Re = ENERGY REQUIRED TO CUT FULL-LENGTH, MAX. DIAMETER LOG 
0.30 ENERGY STORED IN ROTATING MASS 
0.20 Rg « MAXIMUM THEORETICAL CAPACITY o2 


pa Atha I AS ek SIS =— 
MAXIMUM | HOUR PRODUCTION REQUIREMENTS > CH 


D0 = MAXIMUM LOG DIAMETER 


de = LOG DIAMETER AS REQUIRED TO MEET 
MAX | HOUR 
PRODUCTION REQUIREMENTS END ON END FEED 


Fig. 1 
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_ sist in providing instrumentation or service men to ob- 


solution and offers a check within the calculation form 
for induction motors. 

Some engineers prefer the use of a single formula 
wherein all of the factors are inserted. A single formula 
can be used for synchronous motors: 


tain correct information. Some mills have gone to con- 
siderable trouble and expense in providing laboratory- 
type tests; the logs were measured at both ends. care- 
fully counted, and the power requirements for each log 
computed. These data are very valuable. : 


These records are being turned over to the secretary yoy. = SADE Ns 
of the Electrical Engineering Committee and will be- la 
come a part of that permanent file. where 

N = number of knives 
MOTOR SELECTION pa UO ORE RG: DN aaae A 

R. R. Baker and G. E. Shaad have developed two L = one OncE'p Garehes). ee 
systems for motor selection. Mr. Baker’s system is re- K = horsepower-hours per cord 
ferred to as system no. 1, and Mr. Shaad’s system as The committee was guided by the chipper manufac- 
system no. 2. The committee feels that mill engineers turer and set a maximum slow-down of 25% (minimum 
can use either or both of these procedures according to speed of 75%) for wound rotor motors. This corre- 
their desires. Mr. Baker’s procedure uses formulas sponds to a full load slip of 5%. The procedure for 
and in the case of induction motors, one nomograph. system no. | was set up for a maximum full load slip of 
Mr. Shaad’s system is essentially a nomographic 5%, but the nomograph is designed so that any slip can 
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Sect. I-A—Normal POROCUICE ON ee ew nye yk ceed cule Piedad Meso dbek fen oth RL Yea ms nc ne = _ cords/hr. 
Bee atin Uimnmle hic DrOCMUCLION men yoe nk. ia cht de. Se 2 tae set Si ee ee eee ee — een cords nr 
CW God! SDSCT ESS Ae ok ee ee cereal 5 a I IR Nee eGR met ee chic GS ae — 

Dey ero OO MLE MO UNL eee cm  onec tie, Sone a,c fans c Po wee ode act em gc Ue en Pa a ae re - ft. 
rN CLAC OM OCMCMIATINELCIE eres Goer ted ca wt ut wise: Re RACHA. fone Eee na: bur altar RY eae lng a = in. 
F—Disk diameter......... Anette eee ee a en ee RE PRN Ls Tyre Mere Reh PR A Ars dete nd we © = een: 
G=-Shoounr, Chine (sisies uae OS eee et near eee PERS Wt Be hd ae Aes So Ni 
EO Lolay hci Giske sheavess andeOthen ye acid so. puemenes dey oe peed oe ee ee ee a lb./sq. ft. 
J——Viaxiimumechipper speeds: s....555..2... 4505.6 .-.4-0 5-25. NoGrteadva Eta ee Pee ee = = jin. 
Kee Numbpergolschip per knives 1.55... 2s cetins Soak wh pan eh ee aods Gee Pete ee eee nee =e 
L—Maximum chip length....... ee eh PEE ee ne PeEL eE Sor alin ysis Odea =. in. 
Vite Viet hodsolene moyen lijos ase ce cee Bs ck cy ees ges Gc as corer ete coe eee =)ss. 
SecimelloA— Honrsepower-hours) per cord.(from Fable) lL). 09.2 oes ee de ee = _—hp:-hr./cord 
shi r.p.m. : knl i ngth K IL 3 
Bee Ciinoer teed = chipper r.p.m. X no af nives X chip length _ UJ) X oe AUD ay GR = = eon 
Ca Vieximumloordiameter i)" — spout) —— 2) LG es 2) 1 eee eer etn eee eet ee = in. 
D—Maximum theoretical chipper capacity = feed X 0.00385 x D? = IIB X 0.00385  HIC?......... =e cords hr 
E—Peak power demand = hp.-hr./cord X maximum theoretical capacity = IIA X IID.............. = = |), 
; ; maximum theoretical capacity IID 
— i 7 = = at ie ees Ph ek Oe oe — fiz 
H, Chipper capacity ratio = Ne maximum | hr. prod. requirements IB 
wy: ‘ log length X D? ID X IIC? 
G—Cords per log, maximum permissible diameter full length = 2 is G00 =~ 15.600 = cords/log 
H—Energy required to chip 1 log maximum diameter and full length in horsepower seconds = hp.-hr./ 
cord X cords/log X 3600 = IIA X IIG X 3600.......... 1.1 eee eee =) IND SEAO- 
WR? Xr.p.m.? _ IH X IJ? oA en 
J—Stored energy = al era __— hp.-see 
é energy to chip maximum full length log _ UH , R. 
K—Energy ratio (R.) = stored energy LTS sae ns ool ae as Ries 
Sect. I1J-A—Peak power demand when chipping log of maximum diameter D = theoretical chipper capacity ‘ 
Mery cords = \iternel LB 563 v5 cco eprecy-msadieies aun 8 «aa area ne armen aan SS _ 1an), 
, maximum, theoretical:chpacityl ©) sues se = capacity ratio 
Brits Ske maximum 1-hr. production requirements "99° 
. _ — item IH .2 h 
Ge Where = 2 select synchronous motorrating > — 5 na ohana les a ed relia = —__ hp. 
D—Where R, < 2.5 select synchronous motor rating S hp.-hr./cord X maximum | hr. production = E * 
UCAS CEUs reese ae Segoe ae ee aac «a cee eee ere Soe = | 

Sect. IV —For all induction motor applications the a ae HOS ae Le Roce eee an Sees 

Horsepower = hp.-hr./cord x maximum 1 hr. production 
work = R 
- ; as Be Eel ce ee en ee hiner) lca ate bie ra ae Aone en pln teh 4 aS lve 
A—Energy ratio (2.) = Stored energy 4 : 
POMS recital t iol (le =a PU LE ya fas oc ccene Lea geen 2h lean eg aT es ac ie = — ie 


D ee Ree aS ec Gad Pate Tatu Oar Caer Cece DORA ror Rojo ge aaa ts bg EA OMT os Ouch. 09 Oi =I in, 
. = Te 7 
If D, is Mae average mill diameter log (IZ ) multiply motor rating by L#/D. and use larger motor. 


ae nae equivalent 5% for established vats 0, “pull-out torque, all induction motors 250% breakdown torque. 
ote: sync 
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MAXIMUM THEORETICAL 
CORDS PER HR. 
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60 32 
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50 300 
400 
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Fig. 2 


be selected that is desired. Slip at breakdown occurs at 
five times rated load slip. There are many chipper in- 
stallations where wound rotor motors were purchased 
for 10% slip at rated load with permanent erid resistors 
inserted in the rotor circuits. There are many that run 
with 6 to 8% slip at rated load. 


Example Using System No. I 


To illustrate the recommended procedure in system 
no. | for selecting either synchronous or induction motor 
ratings, let us take a typical example: 

II. E. Peak power demand — 2230 hp. 

F. Chipper capacity ratio (R.) = 6 
K. Energy ratio (R.) = 0.70 
WAL, Gee dhe SS Os 900-hp. motor 
Synchronous motor rating 

IV. Slip from nomograph (Fig. ID) A%, 
Induction motor rating—374 hp. 
(7% slip) 400-hp. motor 
Induction motor rating 
5% slip (Re) = 4.2 
530 hp. 600-hp. motor 


7 9a 
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Chipper Drive Selection—System No. 2 


Chipper Calculation Form—Synchronous Motor 

. Chipper revolutions per minute = 

. Number of chipper knives = 

. Chip size = ___in. 

. Feed in feet per minute = r.p.m. X knives X chip length, 
td, X12 = 

5. Maximum log diameter 


CC Oa 


5 (spout diameter minus 2 in.). 
6. Maximum theoretical cords per hour (iss?) 

7. Horsepower-hours per cord (selected in accordance with 
8 

9 


wood species) = : 
. Nominal horsepower (Fig. 3) = : 
_ maximum theoretical cords per hour 
maximum production rate ; 


(1 hr. peak production) 
10. Thermal horsepower demand (ake, 3) = 


Required motor size is the larger of the values obtained 
in line 8 or line 10 = 


Chipper Calculation Form—Induction Motor 
1. Chipper revolutions per minute (synchronous speed) = 


. Capacity ratio 


2. Number of chipper knives = 
3. Chip size = in. 
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MAXIMUM THEORETICAL 


SYNCHRONOUS MOTOR HP AVE 
COR p . HP. AT SYNC. SPEED 
: DS PER HR. (25% PULL OUT TORQUE) (MINIMUM THERMAL RATING) 
2000 20 
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7 30 
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1000 
os 900 = 
800 50 
700 
600 CAPACITY RATIO 4 
500 ex THEORETICAL See ee 
cs MAX. 1! HOUR PRODUCTION 90 
400 10 100 
8 
an 300 6 
HR-HR.PER CORD 4 
40 13 &) 
"I 12 200 200 
50 9 < 
60 a 
ss A 300 
80 100 400 
90 90 
100 80 500 
70 
nt 600 
700 
50 800 
200 40 1000 = 
0 
300 4 
400 20 2000 
Fig. 3 


. Feed in feet per minute = r.p.m. X knives X chip length, 
in. X 12 = : 

me @hipper Wika. 

. Desired minimum chipper speed after chipping maximum 
ere 08: ' ey alionl 
Normal slip squirrel cage motor 1-2% slip 
Wound rotor otore ne external ae i 907% speed 
High slip squirrel cage motor 3-4% slip 
Wound aoe motor 2-3 % external resistance 857% speed 
Very high slip squirrel cage motor (5-8% slip)\ 790 one 
Wound rotor motor 4-6% external resistancef ‘~ 7° *P® 

7. Chipper energy released in chipping maximum log (Fig. 4) 


8. Maximum log diameter = . 

9. Horsepower-hours per cord (selected in accordance with 
wood species) = ——_. 

10. Length of log = ft. ; 

11. Energy consumed in chipping maximum diameter log 
(hice) =. 

12. Required energy from motor (line 11 minus line 7) = ——. 

13. Required motor based on minimum chipper speed of —__ 
% (Fig. 5) = | 

14. Maximum production rate (maximum rate for 1 hr.) 

cords per hr. 

15. Required motor based on required maximum production 
rate (Fig. 5) = p ; 
Required motor size is the larger of the values obtained in 
line 13 or line 15 = ; 

16. Average log diameter required to meet maximum. produc- 
tion rate based on logs being fed end on end (Fig. 6) = 


OOo 


SUMMARY 


The most important single factor influencing chipper 
drive selection is the maximum production requirement. 
This production figure is for a 1-hr. period. In 13 hr. 
full temperature rise of the motor can be obtained. 
With a service factor of 15%, extreme production re- 
quirements would probably carry past the service fac- 


tor in | hr. 
Mill management should determine maximum pI o- 
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duction requirements realistically. Many chippers are 
operated intermittently. Even when chippers run 
three shifts, the wood delivery is anything but a steady 
flow. For one reason or another, there is frequently a 
shortage of chips and wood is poured into chippers in an 
effort to get ahead of pulp production. The motor 
should be sized to take care of these production peaks 
and in keeping with predicted increased production. 

Assume that a wound rotor induction motor has 
been selected. It meets the thermal] requirements set 
by the maximum production and the siow-down as 
determined by the largest log, there is a final check that 
should always be made. The maximum end-on-end 
log diameter capable of being chipped should be calcu- 
lated by formula or nomograph and this diameter com- 
pared to the average diameter of the mill logs. If this 
diameter is smaller than the mill average, then the 
motor rating should be increased by their ratios. Out 
of 18 cases checked by the committee, nine have drives 
that are too small to chip the wood with average diame- 
ters as reported. In fact, one mill is having to change 
the drive because of this factor. 

There has been no consistent method of chipper drive 
selection used in the industry. In most cases chipper 
capacities are greatly in excess of the drive capabilities 
and the ratios of the two are not comparable. Possibly 
the reason for this condition is that the drives have not 
increased in the same proportions as the number of 
knives. Fortunately, few mills have had trouble with 
this condition and they may not until they try to utilize 
more of their chipper capacity. 

Two salient wood characteristics affecting load are 
specie and wood diameter. 

A chipper designed for chipping “soft”? woods would 
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MAXIMUM PRODUCTION RATE 
CORDSSEER HR. 


AVERAGE LOG DIAMETER, - IN. 
(FEEDING CHIPPER END ON END) 
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not produce equal quantities of “hard”? wood chips speed chipping. The committee agreed on a slow-down 


for the same energy consumption. 

The most economical synchronous motor drive is 
250% pull-out torque and 0.8 power factor. In gen- 
eral, wound rotor induction motors can be applied to 
chippers with smaller ratings than synchronous motors. 
The electrical system should be carefully studied if syn- 
chronous chipper motors are to be applied. The stored 
energy of the system should be great enough and the 
governing system quick enough to keep the rate of 
change of frequency at the buses less than about 0.6 
cycles per sec.”. The maximum frequency deviation 
should be less than +1.0 cycle per sec. 

The cost of drive motors usually makes a belt drive 
more satisfactory than a direct drive. 

If the chipper has a chip blower for conveying chips, 
this incremental power should be figured separately. 
If the chipper has a blower and a wound rotor motor 
drive, then care should be taken that the slow-down 1s 
not so great as to cause plugging of the ducts. Some 
designers feel that slow-down in these cases should not 
exceed 15 or 85% minimum speed. Many mills do not 
convey chips with a blower so the slow-down can be any 
value up to about 45% with resultant savings 1 motor 
size in most cases, providing chip quality does not suffer. 
It is not the aim of the committee to discuss constant 
Vol. 38, No. 7 
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of 25% as sound practice. This slow-down can be 
greater than 25% and still use both systems of motor 
selection. 


The committee is making a recommendation to 
TAPPI for funds to further this study. Tests received 
so far indicate that laboratory work would be well in 
order to study the more important phases of this work. 
The experience of members of the committee indicates 
that knife angle, dryness of wood, type of grinding, and 
the log diameter were all contributing variables in the 
power requirements for chipping. 

A list of factors as they affect power requirements 
has been prepared for a laboratory investigation: (1) 
Knife grind: (a) single bevel, (b) double bevel, (c) 
single bevel with back grind. (2) Spout angle. (3) 
Species of wood: (a) effect of diameter, (b) moisture 
content, (c) seasonal variation, (d) sectional variation. 
(4) Effect of chip length. 


Recwrivep Oct. 15, 1954. Presented at the Ninth Engineering Conference 
of the Technical Association of the Pulp and Paper Industry, Philadelphia, 
Pa., Oct. 18-21, 1954. 

This committee voices its appreciation to Westinghouse Electric Corp., 
General Electric Co., Electric Machinery Co., Carthage Machine Co., J. E. 
Sirrine Co., Brunswick Pulp & Paper Mills, Crossett Paper Mills, Gaylord 
Container Corp., Southland Paper Mills, and Bowaters Southern Paper 
Corp. for releasing the members of this committee who are in their employ 
to work on this project. It is particularly indebted to R. R. Baker, G. IE 
Shaad, and G. L. Oscarson for their work and to the 39 mills who contributed 
chipper data. 
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A Study of Variation of Basis Weight and Caliper 


MAYNARD S. RENNER 


The use of the ‘‘span”’ plan (a method of process capability 
analysis developed by Seder and Cowan), for study of a 
large amount of data from paper mill run sheets proved a 
workable method for obtaining a description of a paper 
mill process in terms of a simple set of numbers from which 
other and more detailed studies flowed naturally. 


Dicrionartes define two kinds of statistics 
“Hlural” and “singular.”’ Plural statistics are masses of 
data. Singular statistics is the body of organized 
methods for studying data, based primarily upon the 
mathematics of probability. The data contained in a 
group of paper mill run sheets are, in a sense, plural 
statistics and this paper is about a use of a method of 
singular statistics to study the plural statistics of one 
such group of paper mill run sheets. 

The purpose behind this study was to develop a sum- 
mary of the content of this group of run sheets in a way 
that would be simply and easily understood by oper- 
ating and research men. First, data from a number of 
randomly selected runs were plotted in multi-vari chart 
form. This chart was interesting but its meaning seems 
to be vague and diffuse. Was there a better way of 
summarizing these data? 


THE SPAN PLAN 


An Article, “The Span Plan—A New Method of 
Process Capability Analysis’? by Leonard Seder and 
David Cowan in the 1953 Quality Control Conference 
Papers looked promising. This article describes a 
systematic approach to this general problem by de- 
veloping a series of estimates of variability of a produc- 
tion process at successively finer stages or levels of the 
process. The procedure was developed from a method 
of analysis of variance based upon ranges discussed by 
David and Hartley and in other earlier articles pub- 
lished in Biometrika. 

This procedure, Seder and Cowan say, has the values 
of (1) being based upon simple statistical methods, 
(2) giving tests of practical instead of statistical sig- 
nificance (in those cases where statistical significance 
might be small enough to have no practical significance) 
and (3) of yielding a graphic picture of the results of 
the analysis. The method is a sampling method meant 
to be used to study variation of individual pieces, but 
the authors point out “its principles are applicable to 
the continuous processes of the chemical, textile paper, 
and other industries.” It was not hard to visualize the 
items of run sheet data as so many pieces of production 
from known times and places in a production process. 

Use of the procedure “involves the assumption of nor- 
mally distributed quality characteristics,” but there is 
much evidence that this assumption, right or wrong 
works in dealing with paper machine data. The 
method is a range method, but it is given as having prac- 
tical value in situations very like this one. Also the 
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data are cheap in the sense that they have already been 
gathered and, as Hartley points out, it is under these 
circumstances that range methods are particularly 
applicable. 

The procedure was tried first on basis weight data 
(pounds per 500 sheets 24 X 36). First step was to 
separate among-run and within-run variation. The 
procedure, with tables of factors, was worked out for 
only definite combinations of numbers of lots sampled 
and number of samples within lots, to insure that 
“within a certain risk level,’’ any effects found to be 
statistically significant would also be practically sig- 
nificant. Ten runs were selected, using a table of ran- 
dom numbers and then six basis weight values were 
selected from each run, also using a table of random 
numbers. 


CALCULATIONS AND RESULTS—BASIS WEIGHT 


Calculations are simple and can be done with a slide 
rule and pencil. They are summarized for the among- 
run, within-run comparisons in Table I. To estimate 
within-run variation, the range within each column 
(run) is determined. These values are summed and 
divided by the appropriate factor, Cun (from Seder and 
Cowan’s tables) to give an estimate of three times the 
standard deviation or the expected plus or minus vari- 
ation within runs. 

To estimate variation among runs calls for just a 
little more work. The range of the column sums is 
divided by the appropriate factor, C, (from Seder and 
Cowan’s tables) and squared. From this value is 
subtracted the square of the estimated within-run vari- 
ation found previously. The difference is divided 
by the number of items in the columns. The square 
root of this value gives the estimated variation among 
runs in terms of three standard deviations. 

The over-all plus or minus variation as 3 standard 
deviations is estimated by taking the square root of the 
sum of the squares of the previously estimated within- 
run and among-run variations. To get the grand 
average, each run column is summed, these subtotals 
are summed and divided by the total number of 
samples. The total process spread is then estimated by 
adding and subtracting these values to and from the 
grand average. 

A simple test for widely different variations within 
runs (columns) is made by dividing the range of the 
column ranges by the value found for within-column 
variation and comparing the value obtained with a 
table of significant values for this ratio (Q) prepared by 
Seder and Cowan. Since the value found for this ratio 
(0.56) was less than the significant value for Oso 27 
it was concluded that there was no reason for believing 
the variations within runs to be different. The among- 
run variation was found to be less than 10% of the total 


variation and hence not significant, practically or 
statistically. 
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OVER ALL VARIATION a 
BASIS WEIGHT VARIATION OVER ALL RUNS 


Reel to Reel 
pa 


135 140 
+— WITHIN RUN VARIATION —| 


BASIS WEIGHT VARIATION WITHIN ONE RUN 


Fig. 1. Pictograms for basis weight 


The next step was to examine basis weight variability 
within runs. One run was selected at random, but in a 
limited sense, the choice being restricted to those runs 
having a fairly large number of reels, and ten reels were 
then selected at random from thisrun. The run sheet 
data then provided a set of six systematically taken 
basis weight values for each reel. Estimates of total 
among-reel and within-reel sample variation were 
calculated. The total variation as 3 standard devi- 
ations was found to be +7.87 lb. which agreed not too 
badly with the previously obtained estimate of 8.94 lb. 
Variation among reels was estimated (as 3 standard 
deviations) to be +4.66 lb. and variation within reel 
samples was estimated to be 6.35 Ib. 

Note that this among-reel variation, so-called, con- 
tains all of the machine direction variation, including 
any within-reel variation that may be occurring. In 
other words, among-reel variation has been confounded 
with within-reel variation. From experience it seems 
reasonable to believe that a large part of this variation 
is true reel-to-reel variation caused by consistency and 


over-all time changes. However, no more information 
about this point could be obtained from the run sheets 
since they could not be subdivided further. 


The results can now be shown graphically (Fig. 1). 
It is clear that most of the basis weight variation is 
occurring within runs, with somewhat more occurring 
within reel samples than is occurring among reels. 


These charts, which Seder and Cowan call picto- 
grams, are laid out with a compass and a ruler. They 
work because they take advantage of the similarity of 
the geometrical relationship that the square of the 
hypotenuse of a right triangle is equal to the sum of the 
squares of the other two sides to the statistical relation- 
ship that the square of the over-all variation from two 
(or more) sources is equal to the sum of the squares of 
the individual variations, when the individual varia- 
tions are independent. 


STUDY OF CALIPER VARIATION 


Caliper variation was studied next. The caliper 
data for the same samples used in the basis weight study 
were separated in the same way as for the basis weight 
study, into run-to-run and within-run variation and 
then between-reel and within-reel sample variation. 
The over-all variation as 3 standard deviations was 
estimated to be +1.99 points or thousandths. The 
within-run variation was estimated to be +1.92 thou- 
sandths so that again most of the variations were occur- 
ring within runs. The estimated over-all caliper varia- 
ation for the same run (and same reels) studied for 
basis weight was found to be +2.19 thousandths; 
for between-reel variation +1.65 thousandths and 
within-reel-sample variation + 1.44 thousandths. These 
data were then ready to be summarized in a pictogram 
just as the basis weight data had been summarized 
(Fig. 2). 


VALUE OF STUDY 


Now what had been accomplished? In a few hours’ 
work, most of it spent in learning the procedure, for 
the actual calculations take only a few minutes, about 


Table I. Analysis of Basis Weight Over All Runs 


19920 19809 19580 19725 19110 19497 19496 19446 19805 19605 

131 134 130 134 126 130 130 127 129 

16 133 132 132 131 134 134 134 128 138 
131 130 134 128 125 134 132 132 134 136 
134 128 126 125 135 132 132 132 130 135 
127 132 127 135 125 131 133 133 127 130 
133 133 134 125 130 127, 136, 136 130 133 
789 ST. 787 IN ie 780 784 797 797 776 801 
7 5 8 10 10 8 6 6 7 9 


1. Unresolved factor (within runs): ; 
SRun = 76; Cunt = 8.50; 3¢un = 76/8.50 = 8.94 


2. Isolated factor (among runs): 


27 ee SO ee oe ecg 
Range of totals (Ris) = 801 — 775 = 26; Cis? = 2.6; 26/2.6 = 10; dois eas : 


3a) Lotal: 


3cep = »/1.99? + 8.942 = 9.10; & = 7866/60 = 131.2 
Upper process limit = 131.2 + 9.1 = 140.3 
Lower process limit = 131.2 — Ol = 12251 


4. Does isolated factor contribute 10% or more to total? 


9.10 — 8.94 _ 


5. Are within-column variations alike? 
5/8.94 = 0.56; therefore alike (Q = 1.27) 


“ Corrective factors. 
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6000 items of data had been summarized into four 
charts. It was now possible to sit down with people 
and by means of these charts tell them, understandably 
and reasonably authoritatively what the pattern of 
variation on this machine was like. This mass of data 
also had been summarized into a few simple numbers 
which could serve as benchmarks or a framework of 
reference for future study—as a means of coming to 
grips with the problem. 

These numbers, it is true, needed to be used carefully. 
They were approximate estimates rather than statistics 
in the narrow sense to which quantitative confidence 
limits could be attached—not enough was known about 
the nature of the data from which they were obtained. 
Furthermore, as might be expected, the process was not 
stable so that although repeated analysis of the same 
run gave consistent results, analysis of different runs 
gave different results. However, the meaning of the 
results was not changed, in each case the greater portion 
of the variability was attributable to within-reel sam- 
ples but the proportion varied widely, from 68.0 to 
94.4% and the total variability ranged from the 7.87 |b. 
reported above to 10.92 lb. 

The important point was that this analysis gave a 
method of coming to grips with the problem. It yielded 
numbers by which the entire process could be described, 
approximately but also simply and understandably. 
From this beginning, other simple studies flowed natu- 
rally. The variability in cutting and weighing samples 
was estimated and found to be susceptible to, and in 
need of, reduction. Some basic data regarding the in- 
herent small piece weight and caliper variations, both 
of which were found to be of considerable size, were ob- 
tained and further important information about the 
nature of the process was developed. 


APPENDIX: THE NATURE OF THE LONG TERM BASIS 
WEIGHT AND CALIPER VARIATION ON THIS MACHINE 


Reel-to-teel basis weight variation may be considered 
to be the sum of variations in machine speed, consist- 
ency, and rate of flow of furnish from the headbox. 
For this particular beater-batch size, stock chest size, 
and sampling schedule, the consistency of furnish at 
each sampling time is practically independent of the 
consistency at any other sampling time. It seems 
reasonable to look upon consistency, machine speed, 
and rate of flow of furnish as random variables about 
those values that come closest to giving the desired mean 
basis weight. Thus, the reel-to-reel basis weight varia- 
tion should be random. Any short time eycling which 
may be occurring, even if systematic, will nevertheless 
appear in the reel-to-reel variation as a random effect, 
since these samples were taken without regard for 


(or, in fact, knowledge of) the occurrence, if any, of such 
short term effects. 


Cross machine sampling is done at six positions across 
machine. Are these samples taken from a population 
of six, and only six, cross machine positions or do they 
come from an infinite population of cross machine values? 
If the random distribution of cross machine basis 
weight specified by Warren Purcell for ideal operation 
of a paper machine existed on this machine, each sample 
taken would Tepresent all possible samples. If the 
cross machine positions always maintained a constant 
relationship to one another, one always high, one always 
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CALIPER VARIATION OVER ALL RUNS 


Reel to Reel 
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WITHIN RUN VARIATION ———> 


CALIPER VARIATION WITHIN ONE RUN 


Fig. 2. Pictograms for caliper 


low, etc., by consistent amounts, then each sample 
would represent only its position and the six samples 
would be from a total population of six positions. 

Actually, experience shows that on this machine 
there is usually a high and low position within a run, 
but these positions shift from run to run (sometimes 
within a run). Thus, on this machine it would seem 
reasonable to look upon these six positions as six 
production machines limited to six at any given time, 
but nevertheless representative of a wide variety of 
such machines. 

Caliper is influenced by all the factors that influence 
basis weight and, in addition, by variation in the 
preparation of the furnish which produces density varia- 
tions and, on this machine, possible variations in the 
pressure of the couch roll. Although the relationship 
of density to caliper is inverse (density = basis weight / 
caliper), basis weight and caliper are the primary con- 
trols on the machine. So it seems not unreasonable to 
consider caliper variation due to variations in prep- 
aration of furnish to be random about the desired mean 
caliper value. 

Consistent cross machine unevenness in the setting 
of the couch roll would, of course, produce systematic 
cross machine caliper effects, however, examination of 
the run data failed to show that any one position was 
consistently high or low throughout all runs, although 
there were frequently consistently high and low cross 
machine positions within a single run. Therefore, it 
seemed reasonable to consider caliper cross machine 
positions, like basis weight cross machine positions, to 
be samples from a large population of possible cross 
machine positional effects. 
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Calender Cooling on the Modern Paper Machine 


L. G. JANETT 


Air systems for modern machine calenders require greater 
heating removing capacity, more flexible operational fea- 
tures, and attention given to economy of operation. This 
requires additional equipment and means of subcooling 
of the air year around. The results of improvements in 
equipment are reflected in higher quality and uniformity 
of finish in the paper produced and in lightening the work 
load of a backtender to achieve this higher quality. 


A RELATIVELY lightweight sheet that has low 
and high spots can be partially corrected by the 
calendering operation. The mechanism of the problem 
can be described as follows: 


First assume, only for explanation, that the crown 
of the rolls is such that a true straight line contact 


- between the rolls exists and also that all roll surface 


area is at the same temperature. Now assume that a 
narrow strip portion of the sheet entering the calender 
is of thicker caliper and greater basis weight than 
adjacent strips. Over the narrow machine-direction 
strip area there will then be a higher nip pressure than 
in adjacent areas. More work of calendering will 
then be done on this strip and accordingly more heat 
of friction will result, and the roll will be heated to a 
relatively higher temperature in this area, causing it 
to expand somewhat more at this point than in the 
areas adjacent to it. Now that the roll diameter over 
the narrow strip is slightly increased the unit pressure 
increases further resulting in further unbalancing the 
nip pressures in adjacent areas along the nips. This 
cumulative effect accentuates the unbalanced pressure 
across the calender and brings into focus the need for 
calender cooling. 


THE GENERAL PROBLEM 


To be more realistic the problem should be called 
more basically calender roll diameter control rather 
than calender “cooling.” In order to control di- 
ameter, heating is probably just as important and 
possible as cooling. This is evidenced by a news- 
print backtender’s manipulation of friction pads under 
calender roll doctors to get proper heating effect. 

It is logical that the unbalance of nip pressure is 
somewhat proportional to machine speed so that the 
problems on a newsprint machine largely apply on any 
high-speed paper machine. 

The backtender may not realize it but he is dealing 
in minuscule dimensional roll diameter changes in frac- 
tions of thousandths of an inch. For example (and 
this is a rational approach, not strictly rigorous) let 
us examine a typical wide machine calender roll hav~ 
ing a nominal diameter of 16 in. The linear coefficient 
of expansion of cast iron is 0.00000556 in. per m. per 
°F. change in temperature. Accordingly, the diameter 
of a roll exactly 16 in. in diameter at 70°F. mean 
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temperature will be approximately as follows at various 
other roll temperatures: 


Mean Actual 

temperature, diameter, 
Sy in. 

70 16.0000 

100 - 16.0027 

130 16.0053 

160 16.0080 

190 16.0107 


Mean temperature in the above table represents the 
average temperature of a circular segment of roll taken 
at right angles to the long axis having a thickless Aé. 
It is evident that the temperature at the roll surface 
can be relatively high whereas the temperature near 
the center may be relatively low. In fact the internal 
roll temperatures may well be essentially uniform 
across the entire width of the roll with very considerable 
temperature variations along the longitudinal surface. 

To illustrate the importance of small roll diameter 
changes, if there is a temperature difference of 10°F. 
between two contact points, say 1 in. apart along a nip, 
the resulting clearance between the rolls at the lower 
temperature point would be approximately 0.0006 in. 
Usually properly crowned rolls of uniform temperature 
along their axes are light-tight when in contact. 
When the rolls are running with a paper sheet through 
them, however, and high and low spots occur there is 
no doubt the existence of a “wavy” contact line. 

Consider a newsprint sheet having a finished caliper 
of approximately 0.003 in. A roll diameter increase 
of 0.0006 in. at a point, or a 0.0003-in. increase in 
radius of each of two rolls in contact, would result in 
an increase in the gap opening adjacent to the hotter 
point of 20% of the sheet thickness. 

It then follows that the actual average mean dif- 
ference in roll temperatures in adjacent high and low 
points along a nip is in the nature of possibly a fraction 
of a degree up to a high of a few degrees at most. 
This is logical due to the high coefficient of heat trans- 
fer of the cast iron roll and the tendency for its heat 
content to equalize at all times. 

It follows then that the higher the sheet caliper the 
less the importance of variation in gap opening. 
Whereas the difference in gap opening of 0.0001 in. 
represents 3.3% of the thickness of a newsprint sheet 
this same difference in gap opening would represent 
only about 1.1% of the thickness of 9-pt. corrugating 
media for example. There is no question, therefore, 
that from a rational approach the calendering cooling 
problem is greatest on light weight papers in general. 

In reviewing the general evolution of calender 
cooling, it should be pointed out that over a long period 
of years the matter of putting air onto the calender rolls 
has been very largely an empirical application of air 
largely influenced by the general ideas of practical 
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papermakers. There are a good many older machines 
that are equipped with a simple cross-header and any- 
where from two to six blows directing the air onto the 
calender rolls near the king roll on the paper machine 
side of the stack with all or most of the outlets wide 
open directing the air on to the rolls without much 
attempt being made to cool certain spots. | This is 
particularly true of machines making medium and 
heavy weight papers and boards at relatively slow 
speeds. In most of these systems, the distribution 
nozzles have been designed for the most part by the 
papermakers who have definite ideas on how the air 
should be directed and to which nips. These older 
systems have functioned satisfactorily partly because 
the machine speeds are low with resultant lower heat 
losses due to friction and power involved. Also, the 
standards of finish have not been as rigorous as they 
are today. By and large, the improvements in basis 
weight uniformity due to better wet and equipment 
on the machine have resulted in a somewhat more uni- 
form caliper sheet entering the calenders and very 
possibly the high and low spots in the sheet today are 
considerably narrower than they used to be years ago. 
Accordingly, the need today is for diameter control of 
rolls over considerably narrower sections along the nip. 

For the modern machine it now becomes necessary 
to increase the cooling effect on rolls and over narrower 
sections. It also has become evident that whereas 
papermakers in the past felt that the air could best be 
supplied lower in the stack in nips fairly close to the 
king roll, the papermaker of today is confident that 
air supplied to higher nips in the stack can achieve 
equal or better results in general. 

With regard to the location of air distribution noz- 
zles on a stack in older practice, air was only directed 
to the exposed steel roll surfaces on the paper machine’s 
entering side of the stack. It now becomes apparent 
that air should be supplied to the first roll above the 
queen roll on the entering side of the stack, and on the 
second roll above the queen roll on the leaving side of 
the stack, with the necessary headers on both sides. 
In addition, a considerable number of papermakers 
feel it desirable to supply air to the queen roll on the 
leaving side of the stack. It is more effective to play 
the air on the steel surfaces of the rolls than on to the 
surfaces over which paper is passing because of the in- 
sulating effect of the paper sheet and its lower heat 
capacity. However, such additional cooling of the 
sheet effected by the air passing over it is desirable to 
hold paper moisture up and sheet temperature down. 


GENERAL DESIGN 


With respect to the design of calender cooling equip- 
ment, there are two variables that can be controlled 
which affect the B.t.u. transfer of heat from the roll to 
the air cooling medium. First of all, the coefficient of 
transfer through the air film on the roll surface is in- 
creased with corresponding increase in air velocity past 
a given surface area. Secondly, the total heat transfer 
from the roll is proportional to the difference in tempera- 
ture between the roll and the cooling air. It is then ob- 
vious that by increasing air velocity over the roll sur- 
face and by reducing the air temperature supplied, a 
greater rate of heat removal from the roll will result. 

Increasing the velocity of the air over the local roll 
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area is simply a matter of increasing the system pres- 
sures and represents a fairly simple solution of in- 
creasing the coefficient of transfer through the alr 
film. Decreasing the air temperature supplied is also 
entirely possible by several methods of artificially cool- 
ing the air supplied to the stack. There is merit in 
trying to lower the temperature of the rolls in as narrow 
and local an area as possible because usually the hot 
spots do not cover a very wide section across the cal- 
ender roll face. 

To this end it then becomes desirable to use a lesser 
total quantity of air at considerably higher velocity to 
get the cooling effect at as high a rate as possible and 
in as restricted an area as possible. It is with this ob- 
jective in mind that the modern high pressure calender 
cooling system is designed. 

The requirement for higher velocity air supply has 
been proven by the fact that when a system provides 
inadequate cooling the addition of a compressed air 
hose supply of air provides the backtender with the 
necessary additional cooling to get the finishing results 
he needs. Needless to say, the cost of compressed air 
at from 90 to 100 p.s.i. is certainly excessively high for 
use on a machine calender because the velocities from a 
compressed air jet are actually higher than are neces- 
sary to get the maximum cooling effect of the air 
supplied. 


GENERAL EQUIPMENT SELECTION 


Most of the older existing systems employ the use of 
the standard industrial steel-plate, paddle wheel type 
of fan which has the advantage of low maintenance and 
reliability of operation. This type of fan is suited for 
this purpose because as the various blows on a calender 
cooling system are shut off, the system pressure will 
rise and at the same time the volume transmitted to 
the remaining open blows increases slightly with re- 
sultant overall reduction of the brake horsepower re- 
quired by the fan, so that the fewer blows that are open, 
the lower the power consumption. It is then logical 
to use the centrifugal compressor type of fan for the 
newer high pressure system which has essentially the 
same fan characteristics as the steel-plate, paddle wheel 
fan with probably a somewhat better characteristic in 
that its discharge pressure remains substantially con- 
stant regardless of the dampering or closing off of var- 
ious blows. Whereas the older systems in use today 
have system air pressures of from a few inches of water 
up to 8 or 10 in. of water, modern systems will employ 
pressures of from */; to 2 p.s.i. depending on several 
variables and conditions of operation. In a modern 
system, the necessity for well-designed distribution 
nozzles is imperative and it is desirable to use positive 
manually operated butterfly valves of a rigid type in- 
stead of the makeshift leaking slides and other types 
of volume controls not the least used of which is the 
reliable rag stuffed into a blow by the backtender. 
Butterfly valves have visible position indexes on them 
and add another tool for flexible but positive operation 
for the papermaker, 

With respect to the temperature of the air supplied, 
there is no question but what the temperature of this 
air is quite critical insofar as the results obtained on the 
calender are concerned. In some Canadian newsprint 
mills where very low outdoor temperatures of 0°F. and 
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Fig. 1. 
supply to the leaving side of the stack with remote manual 
controls for blows located just under reel bundle 


A high pressure calender air system showing air 


below are quite common, there have been cases where 


the air supplied to the calenders was taken directly 


from the outside during the winter as well as during the 
summer. It was found that extremely low air tempera- 
tures were somewhat objectionable probably because 
excessive cooling resulted and it was too difficult to 
control the calender roll diameter, and secondly, the 
use of the same volume of air summer and winter re- 
sulted in very wide fluctuations in results on the cal- 
ender. Accordingly, some of these mills provide a 
mixture of outdoor and indoor air in the wintertime to 
arrive at a relatively uniform temperature the year 
around by further using artificial cooling of the air in the 
summertime. Ideally, it would be desirable to supply 
a uniform temperature of air to the calender the year 
around at the same level, substantially below normal 
room temperature. 


COOLING MEANS 


There are approximately five methods of supplying 
subcooled air to a calender, the choice of which to use 
resting with the geographical location of the mill and 
the availability of cold water supply. 

In Canadian areas where even outdoor temperatures 
in summer are relatively low, it is possible to get a fair 
degree of cooling and control of the temperature of the 
air supply by mixing outside air with recirculated base- 
ment air controlling the fresh air and recirculation 
either by remote manual damper operation or by auto- 
matic temperature controlling means. During hottest 
weather in these areas it is probably not possible to get 
air supply temperatures much lower than approximately 
60 to 70°. 

A second more widely used method in the Canadian 
areas is to use cooling coils supplied with a cold water 
supply. If water is available from the surface sources 
or wells at from 40 to 55°F. adequate cooling can be 
provided with control of the temperature by means of 
automatic or remote manual control of the water flow 
through the cooling coils. This has proved successful 
in upwards of 20 modern installations 1 Canada where 
adequate cooling water is available. 

A third method of subcooling the air is by means of 
humidifying type of multistage air washer on the inlet 
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to the calender cooling fan. By recirculating all water 
in the washer by means of an external pump, it is pos- 
sible to cool the air entering the washer to very close 
to the entering wet bulb temperature with the air leav- 
ing the washer substantially saturated at its leaving 
temperature. In areas where the average wet bulb 
temperatures range between 50 and 75°F. it can be seen 
that effective cooling can result, although there is natu- 
rally difficulty in controlling this leaving temperature 
from week to week or month to month. It neverthe- 
less is advantageous if no cooling water is available and 
it is not desired to invest in mechanical refrigeration. 


fourth method of cooling is to use a direct refrigera- 
tion expansion coil on the inlet side of the calender cool- 
ing fan with refrigeration supplied by mechanical means. 
It is possible to effect uniform supply air temperatures 
by either remote manually or automatically controlling 
refrigerant back pressure to the refrigeration machine, 
and by incorporating automatic unloading equipment 
auxiliaries. Because it is not feasible to recirculate 
the cooied air for the stack back to the apparatus, the 
refrigeration load is appreciable. A modern high pres- 
sure air system on a single machine calender over 200 
in. in width would require approximately 20 tons of 
refrigeration in order to reduce the air temperature 
supplied by approximately 40 to 45°. 


A fifth method of cooling the air which has not yet 
been exploited, is the use of a water coil on the apparatus, 
supplied with chilled water from an absorption refrigera- 
tion apparatus now available. This system would 
have no mechanical moving parts for the refrigeration 
cycle other than an external water circulating pump 
and would be supplied with low pressure exhaust steam 
and the usual condenser cooling water at approximately 
85°F. This system has the advantage of very low 
operating cost, maintenance cost and _ trouble-free 
operation, but is of higher first cost than the usual me- 
chanical refrigeration equipment now in use. Also, 
this type of equipment is now only available in 10 and 
25-ton sizes. 


AUXILIARY REFINEMENT 


On any system, except possibly one employing an 
air washer for cooling, it is almost a necessity to in- 
corporate air filters to insure a clean supply of air to 
the calenders with attendant reduction in collection of 
dirt inside the apparatus equipment. It is also impera- 
tive when it is necessary to eliminate blowing of insects 
and bugs on to the calender sheets. Since the volumes 
of air to be handled are small, usually a washable type 
of filter is satisfactory, although it is entirely possible 
to use the more expensive oil curtain types and elec- 
trostatic types if the situation warrants this added 
expenditure. 

On wide, high-speed news and light weight paper 
machines the problem of reel control is much aggra- 
vated, and the high and low spots in the sheets will 
almost always be moved from point to point during 
operation. This places a great deal of extra work on 
the shoulders of the backtender and it is not uncommon 
to find him moving from stack to reel almost all of the 
time he is working. On the theory that by making 
his work easier, a conscientious backtender will build 
a better reel automatically, there has been designed a 
remote manual automatic control system for changing 
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the points of air application and the volume of air sup- 
plied at each nozzle from a console located adjacent to 
the winding reel. By imeorporating an air-operated 
diaphragm valve on each outlet nozzle and by installing 
on the control console a gradual switch for each valve 
it is possible for the operator to adjust air supply across 
the entire face of the calender without leaving the area 
where he is inspecting the reel. Such a system 1s shown 
mat JO Uhh 

There has been some reluctance to install CrOss- 
headers and nozzle equipment on the leaving side of a 
calender because of its possible interference with opera- 
tions and maintenance of the doctors and rolls them- 
selves. It is possible, however, to design the entire 
header and nozzle assembly such that by disconnecting 
of a flanged connection at the rear, it is possible to raise 
and remove the entire header and nozzle assembly by 
means of the main machine room crane at such times 
when doctors and calender rolls are to be removed for 
maintenance. 


SUMMARY AND CONCLUSIONS 


Tn general, it can be said that improved calender roll 


diameter control can be achieved by increased system 
pressures and velocities from nozzles, together with ar- 
tificial cooling of the supply air. This, of course, re- 
sults in a somewhat more elaborate calender cooling 
apparatus, and whereas in the old systems the horse- 
power requirement for the supply system has varied 
from 7!/, to 25 hp. for various width machines, with 
the new type equipment the fan horsepower required 
is increased to a range of from 10 to 75 hp. depending 
on the type and width of machine and the number of 
calenders to be supplied on one machine. Mechanical 
refrigeration increases the power required for calender 
cooling by from 10 to 40 hp. as a nominal maximum 
based on present-day design. 

It should be pointed out that calender cooling sys- 
tems cannot be expected to be effective in adjustment 
of crown of calender rolls which is entirely a separate 
problem. The system is intended to provide such 
small adjustments in roll diameter as are required be- 
cause of the smaller variations in the sheet coming off 
the paper machine driers. 
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Outdoor Power Plants as Applied to the Pulp and Paper 
Industry 


J. R. CHAPMAN 


Outdoor power plants with varying degrees in building 
enclosure haye been in use for many years. Savings in 
construction can be realized by reducing the extent of 
enclosed areas. Other factors, however, influence the 
total savings and often the disadvantages of outdoor 
operation offset the reduction in first cost. A comparison 
of the construction costs of recent power plants shows 
that the building enclosure account ranges from 2.08 to 
8.15% of the total cost of the project, depending on the 
extent of the enclosure. A detailed cost analysis of three 
types of power plant building, as compared to a base out- 
door design, shows that a full enclosure costs from $2.02 
to $2.26 per kw. more than the base and a fully enclosed 


insulated design costs from $2.81 to $2.87 more than the 
base. 


THE OUTDOOR power plant, either for industry or 
utilities, has received much publicity and aroused a 
great deal of controversy both with regard to construc- 
tion economy and operational facility. The oil in- 
dustry originated the outdoor process plant and the 
utilities have adopted the idea in varying degrees. So- 
called outdoor power plants in which the use of en- 
closure has been minimized but not entirely eliminated 
are operating in all parts of the country. This type of 
plant design has not been as readily accepted by the 
manufacturing industries and this discussion will con- 
sider some of the advantages and disadvantages of the 
outdoor power plant to the pulp and paper industry. 


J. R. CuapMAn, Mechanical Engineer, Stone & W 


Boston, Mass. ebster Engineering Corp., 
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Why should power plants be enclosed? Is it merely 
a practice carried over from the days when generating 
equipment was in the development period and its 
reliability needed to be nurtured by every means avail- 
able, or is protection of personnel and equipment essen- 
tial to efficient and continuous operation? It is gener- 
ally agreed that power plants are enclosed, first, for the 
protection and comfort of personnel, second, for pro- 
tection of equipment, third, to facilitate maintenance, 
and fourth, to present a pleasing appearance and pre- 
serve the good will of neighbors. Included in the latter 
are plant extensions which carry on the same architec- 
tural appearance as existing structures. These four 
reasons should be examined under the cold light of 
impartiality and their importance be financially eval- 
uated with respect to the type of operation and the 
over-all economics of the manufacturing plant. The 
correct answer will be found only when thorough en- 
gineering analysis has considered all factors and es- 
tablished the basic criteria against which first costs can 
be measured. Popular trends or personal opinion 
should play no part in the selection of the type or ex- 
tent of building enclosure. 

Essentially, different basic considerations govern 
selection of equipment and type of construction for 
utility and industrial power plants. A utility central 
station generates power as a primary product for sale 
as kilowatt-hours. A pulp or paper mill consumes kilo- 
watt-hours as a raw material in the production of a 
commodity of specialized and varied type. Since the 


Vol. 38, No.7 July 1955 TAPPI 


utility must have adequate reserve capacity at all 
times to supply kilowatt-hours, consideration of type 
of construction would be somewhat different than for a 
plant for a pulp or paper mill having no such reserve 
The production of paper requires substantial quantities 
of steam and power. Supply of these utilities must be 
coordinated with pulp or paper production requirements 
and such factors as availability and maintenance of 
power generating equipment must be regulated to suit 
production, as far as possible. 


BASIC TYPES OF ENCLOSURE 


There are fundamentally three basic types of power 
station building. The first type is the so-called outdoor 
or minimum enclosure arrangement, the second is the 
semioutdoor type with only the principal heat gener- 
ating equipment and its auxiliaries left uncovered, and 
the third is the fully enclosed plant. 

Before considering illustrations of these three types, 
it 1s appropriate to look at an outdoor plant which is 
unique in that it is all outdoors. Figure 1 shows a 
boiler plant built for a refinery which is conspicuous by 
the absence of any kind of enclosure. As a rule this 
practice is not followed in most outdoor power plants 
which differ mainly in the extent and number of en- 
closed areas. 

Figure 2 shows the Freeport, Tex., industrial-type 
power station of The Dow Chemical Co. which is com- 
parable to a typical pulp and paper mill installation. 
This station was designed as an outdoor type but with 
provision for enclosing the turbine room at a later date 
if operating and maintenance difficulties made it de- 
sirable. This station supplies steam and power to 
manufacturing processes, and high availability is re- 
quired. 

Figure 3 shows the Etiwanda steam station of the 
Southern California Edison Co. in Southern California, 
which is a fine example of outdoor design in an ideal 
climate. 

Figure 4 shows a semienclosed plant where some op- 
tional protection is provided by a roof over the boilers, 
although this is not always necessary. The Moss 
Landing steam plant of the Pacific Gas & Electric Co. 
in Monterey County, Calif., is a good example of ex- 
posed steam generating equipment with enclosed tur- 
bine room and auxiliary bay. 

Figure 5 shows the semioutdoor extension recently 


Fig. 1. This outdoor plant is outdoors 
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Fig. 2. Power plant, Texas Div., the Do 
Freeport, Tex. 


completed for Columbia-Southern Chemical Corp. at 
Corpus Christi, Tex., which is also similar to a power 
plant in a pulp and paper mill, supplying extraction 
steam to process in the generation of power. In this 
case, the turbine room was enclosed to make main- 
tenance work as nearly independent of high winds and 
heavy rains as possible. The boilers are semioutdoors 
to the rear of the turbine room. 

The fully enclosed or conventional design has been 
most widely employed in the pulp and paper industry. 
A few illustrations are offered here. 

Figure 6 shows the new station of the Great Northern 
Paper Co. at East Millinocket, Me. A complete in- 
sulated enclosure is employed for maximum protection 
in extreme hot and cold weather conditions. 

Figure 7, the Hookers Point station of Tampa Elec- 
tric Co., is a completely enclosed station in a warm 
climate, but where rains are frequent, heavy, and often 
accompanied by high velocity winds making any kind of 
maintenance and outdoor operation extremely difficult. 

Figure 8, showing the West Springfield station of 
Western Massachusetts Electric Co., shows an example 
of the selection of an attractive brick superstructure at 
premium cost to conform to requirements of the area in 
which the plant is located. 

There are many more variations in power station en- 
closures or lack of enclosures, and the illustrations re- 
viewed are intended only to represent general types and 
not necessarily ideal designs. Where enclosures are 
used of either low or premium cost construction the 
building architecture should be kept functional. 
Proper arrangements of building lines and masses can 
result in a pleasing appearance without increasing 
the cost. 


RELATION OF ENCLOSURE COST TO PROJECT COST 


The main purpose of part or total omission of the 
building enclosure is to reduce costs. A proper per- 
spective should be maintained as to the comparative 
value of the building enclosure in relation to the total 
installed cost of the power station. To illustrate the 
relationship between the costs of the various parts of a 
station, costs of three typical power stations, recently 
completed, were segregated and the results illustrated 
by circular graphs. Figure 9 shows three graphs. 
The first is for a minimum enclosure design in a warm 
climate. The second is for a low cost total enclosure 
in a moderate climate. The building consists of un- 
insulated corrugated asbestos with concrete slab roof. 
The third graph is for a premium cost masonry enclo- 
sure in a cold climate. This power station is located in 
the suburbs of a large city and public relations dic- 
tated the best type of red brick construction. 

These graphs are not designed to show the dollar cost 
of building construction but are only to illustrate the 
relation of the building enclosure to the total cost of the 
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Fig. 3. Etiwanda steam station, Southern California 
Edison Co. 


station. Engineering, construction supervision, taxes, 
insurance and other charges are distributed over the 
various sections. Variations in the cost of electrical 
work are not significant as no attempt was made to 
keep the scope of the switchyards the same for the three 
plants. There would, however, be some increase in 
electrical work for outdoor installations due to the in- 
creased motor and control costs. The amount of such 
increases should not be surmised from these graphs. 

It is natural that the ventilation part of building 
service requirements should decrease with any reduc- 
tion in the extent of the enclosure and station lighting 
would be expected to decrease in the same manner due 
to the more efficient use of floodlighting. The varia- 
tion in cost of enclosure from 2 to 8% shows the struc- 
tural saving of a minimum enclosure over fully en- 
closed masonry construction. This spread can be 
substantially reduced by using low cost building ma- 
terials which will afford complete protection with but a 
slight sacrifice in appearance. 

The minimum enclosure design covers an extension 
to an existing station of one 30,000-kw. unit and a 
335,000-lb. per hr. boiler. The turbine and turbine 
control board are enclosed in a sheet metal walk-in 
enclosure having a removable roof for access to the 
turbine during repairs or dismantling. The main 
generator with its exciter and pilot exciter all have 
weatherproof casings and are completely outdoors. 
The boiler and its auxiliaries are uncovered except for 
an enclosed firing aisle which also encloses the boiler 
control board. Partial enclosures below the operating 
floor level house additional controls and critical aux- 
iliary equipment. Although this design has been used 
to illustrate the cost distribution for a minimum en- 
closure, it is admitted that further reductions in the 
scope of the enclosed areas and the omission of “dog 
houses” can effect further economy in construction, 
although it is possible that such further savings may be 
offset by increased costs in equipment to obtain the 
same over-all immunity to the weather. 

The low cost total enclosure design covers an ex- 
tension to an existing station. The structure con- 
sists of steel framing, reinforced concrete floors, grating 
platforms and walkways, precast concrete roof, and 
corrugated asbestos siding. Interior partitions are of 
concrete block or brick. The complete enclosure allows 
minimum cost mechanical and electrical equipment and 
isolates operation and maintenance entirely from 
weather conditions. 

The premium cost design covers an extension to an 
existing station of one 40,000-kw. unit and a 400,000- 
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lb. per hr. boiler. The building frame is of structural 
steel with permanent exterior walls of brick and steel 
sash. The boiler room roof is flat reinforced concrete 
and the turbine room roof is of precast concrete tile. 


SPECIAL EQUIPMENT REQUIREMENTS 


It must not be overlooked that in reducing or elimi- 
nating the building enclosure all cost adjustments do not 
result in credits. Locating critical mechanical and 
electrical equipment out-of-doors invites problems of 
operation and maintenance. Some equipment 1s 
readily adaptable to outdoor operation while others 
require special treatment. 

The boiler which is normally in a casing needs rela- 
tively little more for adequate weatherproofing, par- 
ticularly if a double casing is used. Although plastic 
casings have been used for outdoor boilers, the steel 
casing is preferred with a minimum of slip joints. It is 
customary to pitch the casing on top of the boiler to 
preclude water pockets. Where freezing tempera- 
tures are experienced the ends of the main steam drum 
may be enclosed or gage glass and drain lines electric 
heater traced. All soot blower lines should also be 
heater traced and soot blower retracting devices hooded. 


Turbines located outdoors are provided with a spe- 
cially designed waterproof shell. All bolted joints are 
gasketed and special precautions taken to seal-weld all 
joints which do not have to be broken. Some parts of 
a standard turbine must be protected from the weather 
such as the valve gear on top of the steam chest. Some- 
times a walk-in enclosure is used covering the head end 
and sometimes the entire turbine. Operators having 
experience with full enclosures tend to agree that their 
benefits are not worth their cost and the problems of 
maintaining adequate ventilation within the enclosure. 
The trend is toward the use of waterproofed lagging 
without partial or total enclosures. Openings around 
the foundation must be sealed to prevent water from 
entering the space under the machine. The special 
lagging includes means for ventilating the various 
compartments, control valves, and bearings. The 
turning gear has its own enclosure and ventilation 
system. 


The generator is completely exposed to the weather 
above the floor line except for enclosed ends and side 
lagging. Hydrogen-cooled units require special ven- 
tilation of the lagging to prevent the accumulation of 
hydrogen gas due to leaks in the system. The exciter 
and collector end of the generator are enclosed by re- 
movable covers or, alternatively, by an external walk-in 
type housing. Provisions should be made for supplying 
heat to the generator gas coolers during shutdown in 
cold weather. All oil, water, or hydrogen piping to or 


Fig. 4, Boilers for units nos. 4 pe 3, Moss La aero we 
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- from the generator that is not contained within pro- 
tected spaces must be suitably protected from the 
weather. Thermal insulation of the generator may be 
required for certain climates. 

The electrical work in outdoor plants requires special 
features. All control equipment must be weather- 
proofed, which in the low voltage class about doubles 
the cost. The cost increase for weatherproofing in high 
voltage controls is less, averaging around 10 to 15%. 
Motors of about 200 hp. and up are available in so- 
called weather-protected type. This class costs less 
than totally enclosed, but is available only in the larger 
sizes. Smaller motors should be totally enclosed. 
Weatherproofed motors cost more than splashproof, 
but eliminate the need for metal duct extensions to air 
intakes and discharges to prevent water being drawn 
into the motors during severe rainstorms. It is good 
practice to provide motors with internal heaters where 
this is possible. 

Little extra needs to be done to fit the mechanical 
auxiliaries for outdoor use. Where piping and equip- 
ment need insulation, an extra layer of waterproofing 
materia] will suffice. Compressed air lines should be 

_ pitched and drained, and traced with electrically heated 
cable. In very cold climates, steam tracer lines are a 
constant source of trouble. Soil heating cable with 
thermostatic controls is more effective and its reliability 
is well worth its extra cost. It is advisable to use 
chemical driers in all control air lines to keep moisture 
to a minimum. 

If the outdoor station is near residential areas, 
special attention should be given the noise level of 
auxiliaries. The use of silencers on boiler blow-off 
tanks and safety valve lines is effective in reducing 
noise. Fan design and duct work arrangement should 
be examined, as this is frequently a source of disturb- 
ance. 


STRUCTURAL MODIFICATIONS 


In an enclosed plant the operating floor usually con- 
sists of a reinforced concrete slab with some type of 
surface finish. Where such a floor is out of doors and 
subject to extreme and sudden changes in weather con- 
ditions and it is necessary to protect either mechanical 
or electrical equipment below from water leakage, 
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special precautions should be taken. This can be 
accomplished by installing a waterproof membrane 
over the base slab with a reinforced concrete wearing 
surface above properly jointed to minimize tempera- 
ture cracks and with the joints adequately sealed. 

When complete weather protection of equipment 
below 1s not required, a concrete slab with usual types 
of surface finish may suffice. Such a floor should have 
adequate temperature reinforcement and if supported 
on steel framing, the top flanges of beams should be 
adequately protected against moisture seepage and 
corrosion. 


VENTILATION 


The need for ventilation is minimized by fully out- 
door design. In such plants, forced ventilation is con- 
fined to control rooms, offices, and sections under the 
turbine housing critical equipment. Control rooms are 
generally air conditioned for best results. In semi- 
enclosed stations, the boilers and auxiliaries, including 
fans, duct work and precipitators, would be uncovered 
with firing aisle, auxiliary bay and turbine room en- 
closed. Since the major section of the heat producing 
equipment is outside, ventilation requirements are 
substantially decreased. Provision should be made, 
however, to furnish air to the boiler firing aisle and 
points in the operating area where personnel are sta- 
tioned. 

A totally enclosed plant, although requiring the most 
ventilation, actually offers opportunities for providing 
good ventilation throughout with little or no operating 
cost. It is sometimes possible to combine plant ven- 
tilation with boiler air requirements to the advantage 
of both, as was recently done in the power plant for a 
pulp and paper mill. Figure i0 is a ventilation diagram 
of the station which is of open design with no complete 
physical separation between the different areas. Plat- 
forms and walkways are of grating, allowmg minimum 
interference with air flow. The forced draft fans, 
located at ground level, have their inlets arranged so 
suction can be taken from inside the building at the 
upper level or out of doors, or a combination of both. 
During the summer season the fans draw their full 
capacity from inside the station. Continuous roof ven- 
tilators mounted above the boilers exhaust the balance 
necessary to maintain comfortable temperatures in the 
building. The fuel oil room and the water treating 
building are provided with propeller-type exhaust fans. 

Adequate ventilation can be provided at relatively 
low cost, particularly in a new plant where the arrange- 
ment can be laid out to facilitate air movement and 
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Fig. 7. Hookers Point Station, Tampa Electric Co. 


eliminate pocketed areas. An item usually included in 
the building service account is an auxiliary boiler for 
providing heating steam in cold climates when the main 
boilers are down. It is also useful in making the initial 
charge of condensate and in maintaining an adequate 
supply during the critical start-up period. Although 
used primarily for building heating in cold weather, 
this auxiliary boiler cannot always be omitted by the 
elimination of the building enclosure. 


PSYCHOLOGICAL FACTOR 

There is an interesting psychological factor in out- 
door plant operation. In a hot climate it is difficult to 
maintain uniform ventilation in a power station build- 
ing and hot spots, even though few and small in area, 
lead to operator dissatisfaction, while the same opera- 
tors will work out in the open in direct sunlight with 
less complaint. The same situation has been reported 
in colder climates and stems from the prevalent im- 
pression that man-made conditons should be perfect, 
whereas nature is given a wide latitude of performance 
and variations in either direction from the mean are 
expected. 


MAINTENANCE 

The problem of maintenance of equipment has long 
troubled plant operators responsible for scheduled pro- 
duction of steam and electric power. A public utility, 
manufacturing kilowatt-hours for direct sale to con- 
sumers can schedule maintenance to suit the load and 
plan shutdowns during the season of low demand, which 
in northern climates coincides with the period of good 
weather. This condition is different in the south where, 
due to the rapid rise in summer air conditioning load, 
peaks are now experienced in the summer and main- 
tenance must be undertaken in winter under less favor- 
able weather conditions. 

In the pulp and paper industry operation of the steam 
and electric power plant must be subordinate to the 
manufacturing operations, and plant maintenance is 
usually scheduled to suit operation of the mill without 
consideration of the weather. Since outage of the 
power plant or parts of it may result in curtailment of 
manufacturing operations, the cost penalty for inter- 
ruptions in maintenance due to weather may be con- 
siderable. 

Maintenance of small equipment in an outdoor 
station is not difficult. In fact, one large chemical 
manufacturer claims that maintenance costs less for 
equipment installed outdoors than for the same equip- 
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ment installed indoors. The reason given for this is 
that indoor equipment is generally repaired or over- 
hauled on the spot in crowded locations where there is 
neither room nor facilities for efficient work; whereas 
the outdoor equipment is disconnected and removed 
completely to the machine shop where it is repaired or 
overhauled under the best working conditions. It is 
claimed this results in lower over-all maintenance 
costs. 

On large equipment, such as the steam turbine and 
generator, repairs must be made on the spot. A large 
variety of rigs, tents, and portable shelters have been 
devised to allow maintenance and inspection during 
bad weather. Sometimes permanent hoods are used 
with removable sections. More popular is the rigid 
frame covered with canvas which can be moved on and 
off by the station crane. With all types of shelter there 
is the problem of removing the heavy sections which 
must be handled by the crane without exposing critical 
parts to the weather. 

In the pulp and paper industry where continuous 
service is important the over-all economy of outdoor in- 
stallations should be critically analyzed with full cog- 
nizance of the seriousness of prolonging an emergency 
shutdown due to bad weather where adequate reserve 
capacity is not available. 


ERECTION 


The erection of an outdoor plant can be expected to 
take longer than erection of an indoor unit. Tem- 
porary shelters can be set up so as not to stop work in 
bad weather but regardless of the means taken for pro- 
tection of the work some delays are inevitable. Tem- 
porary shelters have been erected over boilers to allow 
insulation work to continue throughout bad weather 
and removed after erection. 


Some kind of portable shelter is necessary for erec- 
tion of the turbine. This shelter must be removed 
every time heavy parts need handling by the over- 
head crane. A light crane on wheels is commonly used 
inside the portable shelter for handling light parts. All 
these features cost money and should be charged against 
the saving in first cost from omitting the building en- 
closure. 


The value of time lost in erection due to bad weather 
depends on variables beyond the scope of this paper. 


COST OF TYPES OF ENCLOSURES 


Graphs have been presented illustrating the relation 
of the cost of building enclosures to the total cost of a 


Fig. 8. West Springfield station, Western Massachicers 
Electric Co. 
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Table I. Plant Cost Analysis 


—— Additions or deductions——~ 
Base ; ully 
open Minimum enclosed Insulated 
type enclosure type type 


Plant I. Cost per Kilowatt of Manufacturer’s Rated C an) 
(200,000 kw.) apability 


Structural $14.36 $1.48 CULL 

Bldg. service 0.53 031 “les 186 
Lighting 0.88 0.07 0.27 0.37 
Electrical Deo 0052) = 0150) 0.50 
Mechanical $6552). 0.04" -=0196 ~~ 0.96 


$111.61 $0.40 $2.02 $2.87 


Plant II. Cost per Kilowatt of Manufacturer’s Rated Capability 
(250,000 kw.) 


Structural, $8.88 $2.06 2) ZL $2.83 
Bldg. service 0.66 0.05 0.85 0.78 
Lighting 0.86 0.02 0.29 0.29 
Electrical 11.09 —0.42 —0.40 —0.40 
Mechanical 83.27 —0.71 —0.69 —0.69 


$104.76 $1.00 $2.26 $2.81 


_ Costs are for building area only—no yard items included. ‘Top charges 
included but no contingencies. 


power station and it has been noted that some of the 
savings from reducing the building enclosure are offset 
by special treatment of equipment exposed to the 
weather. It is only natural that the question be asked: 
What items cost more if located outdoors and how much 
is the net saving in first cost for an outdoor plant? 
An analysis made last year* of the cost of building en- 
closures for large central power stations compared in- 
cremental costs of structural, building service, lighting, 
electrical and mechanical items which would either 
be increased or decreased by the extent of the building 
enclosure. Table I shows the costs of two stations, 
arranged as additions or deductions. Using outdoor 
type as a base, incremental differences are listed for 
minimum enclosure, fully enclosed low cost construc- 
tion and fully enclosed insulated type of building en- 
closure: 

In developing comparative costs three criteria have 
been assumed: 


1. Outdoor Construction. There should be no enclosures ex- 
cept for the space where the operators spend the major part of 
their time. 

2. Minimum Enclosed Construction. The major components 
must be enclosed for equipment protection and facility of main- 
tenance. Provision for operator comfort should only be extended 
~ * “Beonomic Factors in Design of Power Station Enclosures,” by F. W. 


Argue, engineering manager, Stone & Webster Bngineering Corp. Pre- 
sented at the 1953 annual meeting of the ASME in New Y ork City. 


SUBSTRUCTURE 
4.00%~ BUILDING ENCLOSURE 4.83% 
ELECTRICAL / ___wiscELLANEOUS: 
aoe YARD 0.49% 
BLDG.SERVICE 1.89% 
LIGHTING 0.82% 


3.20% 


SUBSTRUCTURE 
3.69%. BUILDING ENCLOSURE 2.08% 
i) 
ELECTRICAL; _ iSCELLANEOUS: 

% YARD 0.37% 
BLDG. SERVICE 0.30% 
LIGHTING 0.47% 

1.14% 


\ 


—MECHANICAL 74.79% D“-MECHANICAL 75.82% 


MINIMUM ENCLOSURE DESIGN LOW COST TOTAL ENCLOSURE 


SUBSTRUCTURE 5.6% ,-—BUILDING ENCLOSURE 8.15% 
, <> >~MISCELLANEOUS: 
YARD 


ELECTRICAL 


8.38% —-— Oty 


A 
BLDG. SERVICE 1.34% 
LIGHTING 0.96% 
2.68% 


~--MECHANICAL 75.19% 


PREMIUM COST MASONRY ENCLOSURE 


Fig. 9 
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Fig. 10. Ventilation diagram—industrial power plant 


to the space where the operators spend the major part of their 
time. 

3. Conventional Enclosure. The major components must be 
enclosed and all enclosed space should be treated as working 
space, suitably heated and ventilated for operator comfort. 


A further subdivision of the third criterion has been 
made to take into account complete housing for a mild 
climate where uninsulated walls would be satisfactory 
and for a more severe climate requiring insulated wall 
construction. 

The total estimated costs are shown for the portion 
of plant and equipment affected by building considera- 
tions. Thus switchyard, external fuel handling, and 
similar components are not included. 

It is recognized that with smaller plants with higher 
costs per installed kilowatt of capacity, the incremen- 
tal costs might be somewhat higher but their proportion 
to the total cost of the plant should be similar. 

It is significant that the fully enclosed low cost type of 
plant costs $2.02 to $2.26 per kw. more than the out- 
door type base plant and the fully enclosed insulated 
type costs $2.81 to $2.87 more. 


SUMMARY 


In summarizing the data just presented it is noted 
that types of outdoor power plants have been constructed 
for continuous operation in all parts of the country. 
The operating and maintenance record is not conclusive 
and it is hoped that complete data will be published 
in the future to assist the planner in deciding the scope 
of the building enclosure. Continuity of operation of 
prime equipment, the speed of erection, and the dura- 
tion of unscheduled outages are not subject to the 
same cost evaluations between the utilities and the 
pulp and paper industry. The additional cost of a 
fully enclosed plant over an outdoor plant is about 
$2.00 to $3.00 per kw. of installed capacity. Any say- 
ing resulting from omission of part or all of the building 
enclosure must be weighed against the many factors 
applicable to the specific installation which are varl- 
ables of climate, type of manufacturing operation, 
plant capacity, and intangible items, all of which 
should be the subject of engineering analysis and 
evaluation. 

Receivep Oct. 20, 1954. Presented at the Ninth Engineering Conference 


of the Technical Association of the Pulp and Paper Industry, Philadelphia, 
Pa., Oct. 18-20, 1954. 
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Screening of Sulphate Pulp 


W. M. EBERSOLE and W. B. SIMMONS 


A brief description of the pulp screening system at Macon 
Kraft Co. The methods used for consistency control and 
screen loading are also outlined. Uniform consistency, 
high loading of screens, rescreening the accepted stock 
from the primary screens, uniform shower water pressure 
and a centralized control panel contribute to a dependable 
delivery of consistently clean and uniform stock. 


Wurte the Maconmill was in the design stages the 
operators asked that they be allowed to assist in mak- 
ing the plans for stock screening. 

It was granted, and discussions were held. A sys- 
tem based upon the collective experience of the opera- 
tors was agreed upon for installation. The objectives 
were: (1) maximum capacity per screen, (2) occlusion 
of all air, (3) uniformity of operation, (4) maximum 
cleanliness for type of screen selected, (5) centralized 
control and maximum ease of operation, and (6) posi- 
tive control of weight (tons per hour) and consistency 
to the screens, and this to not be affected by varying 
water pressures on showers inside the screen. 

The basic pieces of equipment selected were: Impco 
no. 4 screens, a mixing pump, a consistency controller, 
and a weight regulator. Other items included neces- 
sary pumps, pressure controls, remote operators for 
valves, and a distribution box to the screens which was 
designed and fabricated for the particular job. 

The purpose of this paper is to give an outline of 
this particular screening process, starting with stock in 
the washed stock chest, and ending with stock in the 
deckered stock chest. 

Stock is drawn from the washed stock chest at 4% 
consistency and pumped to the suction of the screen 
dilution pump (i.e., fan pump) (Fig. 1). The consist- 
ency of this stock is maintained by a Trimbey regulator 
at 3.55%. The amount of stock to the dilution and 
mixing pump is controlled by a regulator, with overflow, 
similar to the conventional weight regulator set up fora 
paper machine. 

The controlled consistency and regulated weight of 
stock is introduced to the suction of the screen dilution 
pump which takes suction from the decker filtrate pit. 
The capacity of the mining pump is ample enough to 
handle the stock and sufficient water for dilution to the 
desired screening consistency. 

The consistency to the screen headbox averages in 
the neighborhood of 1.4 to 1.5%, and control of this 
final consistency is obtained by throttling the discharge 
of the dilution pump. 

It should be pointed out that this system of stock 
control and final consistency is very similar to the weight 
and consistency control used on a paper machine. i 

Stock moves from the fan pump to the distribution 
box and enters each end of the screen distribution box 
(Fig. 2). The distribution, or headbox, is designed 


W. M. Exsersoue, General Superintendent 


Chemist, Macon Kraft Co., Macon, Ga, , and W. B. Simmons, Chief 
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similar to the cross flow inlet to a paper machine head- 
box with the exception of the tapered cross-section area. 
The area is reduced after each screen to maintain the 
same horizontal velocity to prevent settling out. Stock 
can be delivered to any or all of the primary screens by 
means of air operated valves whose controls are located 
on a central panel board. 

Primary screening is accomplished with seven Impco 
no. 4 centrifugal screens operating at 360 r.p.m. with 
75-hp. motors. The holes in the screen plate through 
which the accepted stock passes are 0.110 in. in di- 
ameter. 

Each screen is equipped with six fresh water showers. 
The four top showers operate at 10 p.s.1. pressure and 
the two bottom showers operate at 35 p.s.1. pressure. 
The pressure on the showers is constant and is main- 
tained by means of a booster pump, pumping through a 
pressure regulator. There is no doubt that the main- 
tenance of constant pressure on these showers is a large 
factor in cleanliness of the stock. It also helps make 
possible operation of the screen at maximum load with- 
out danger of overload. 

Ammeter readings on each screen drive give a good 
indication of the stock load being delivered to each 
screen. These ammeters are located on the central 
control panel. By using the ammeter readings and 
the air-operated control valves, the operator controls 
the loading to each screen. te 

It has been found that to get optimum screening, 
each screen should be run at the highest load possible. 
It is the policy to avoid operating any screen at part 
load. Most of the time three screens take care of a 
load of 700 to 750 tons per day. A change in hardness 
or permanganate number of the stock, or an increase of 
rejects in the stock, will necessitate the operation of 
additional screens, but, whatever the circumstances, 
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- the number of screens operating is kept at an absolute 
minimum. 


The primary screens are operated in such a manner 
that the outlet is at maximum cleanliness even though 
the rejects contain a high percentage of acceptable stock ; 
higher than could be tolerated without generous sec- 
ondary screen capacity. 


The rejects from the primary screens, at approxi- 
mately 2.5% consistency, are diluted and pumped di- 
rectly to the headbox of the three secondary screens. 


The secondary screens are identical to the primary 
screens. 


The purpose of these secondary screens is to rescreen 
the tailgs from the primary screens to remove all ac- 
ceptable stock. As has been previously stated, the 
rejects from the primary screens contain a high percent- 
age of acceptable stock, but this is not an objectional 
feature and presents no subsequent problem for the 
secondary screens as adequate capacity is available. 
Seldom have more than two secondary screens been 
used; three are installed, leaving one down. Screens 
in use are rotated so that each screen is taken down once 
each week for cleaning and inspection. 


Unlike the primary screen, the secondary screens are 
operated for maximum cleanliness of the tailings, that 
is, freedom of stock from the tailings. Dilution is high 
and the screen, or screens, are operated under rated 
capacity. This means that the accepted stock from the 
secondary screens contains considerable shives. The 
accepted stock from the secondary screen at 0.4% con- 
sistency or less, instead of being run over the deckers, 
is used for part of dilution from the last stage washers 
and is subsequently rescreened in the primary units. 


The accepted stock from the primary screens, slightly 
over 1% consistency, flows by gravity to two deckers, 
where it is thickened for delivery to the deckered stock 
chest. 

These are 8 by 16-ft. Impco deckers, covered with 
40-mesh stainless steel facing wire. The deckers oper- 
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Fig. 3 


ate at 9 in. vacuum and are driven by variable speed 
d.c. motors. 

Paper machine white water is used for the cutting, 
or knockdown, showers on the deckers. These are kept 
fully open during operations, but do not furnish suffi- 
cient water for dilution to the desired deckered stock 
chest consistency. The remaining dilution water is 
added by means of a controller taking its primary im- 
pulse from the load of the principal chest agitator. 
The consistency of the deckered stock chest is controlled 
at 3'/s%, and is recorded and regulated at the central 
control panel in the screen room. 

One feature of the screen room that makes for effi- 
ciency of operation is the centralized control panel (Fig. 
3). The following recorders and controls are found on 
this panel: 


1. Push buttons for all pumps, screens, deckers, and chest 
agitators. 

2. Ammeters showing load on each screen. 

3. Remote controls for positioning air-operated valves, 
regulating volume being delivered to each of the separate screens. 

4. Reconsider and controller for pressure on screen shower 
water. 

5. Decker chest consistency regulator controller and recorder. 

6. Decker chest level recorder. 


This panel is so complete that one man operates the 
screen room from this board. To further promote effi- 
cient operation, the valves regulating water and stock 
being delivered to the primary screens headbox are con- 
trolled from the same area. 

Summarizing, the following general notes are pre- 
sented: 

1. Stock coming from the screens is consistently 
clean. 

2. The space required to house the screens and deck- 
ers is small, and as installed, presents a neat and orderly 
arrangement. 

3. The capacity and efficiency of each unit is high. 
It has previously been stated that most of the time only 
three primary screens are required to do the job of 
screening 700 to 750 tons of stock per day. 

4. Conditions do not have to be ideal in order for 
the screens to operate efficiently. They will do an 
effective screening job on stock with a low or high per- 
manganate number, or on stock that contains a high 
percentage of rejects. 

5. With a centralized control panel, screens can be 
operated with a minimum of effort on the part of the 
operator. 
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6. There is no foaming from these screens, and at no 
time has 2 de-foaming agent, such as kerosene, been 
used. . 

7 Much of the over-all good efficiency of these 
screens can be attributed to the following factors: (a) 
uniform consistency in the screen headbox, (b) high 
loading of the primary screens, (¢) rescreening the ac- 
cepted stock from the secondary screens, (d) uniform 
shower water pressure on the screens, (e) 2 centralized 
control panel, and (f) more than the minimum theo- 
retical number of screens for the contemplated tonnage 
was installed. This was not an accident. Spare 
screens assure that all screens can be kept in top notch 
condition at all times with only minor adjustments and 


repairs, thus minimizing chances of plate breakage and 
any need for major repairs. Each of the screens 1s 
opened, cleaned, inspected and any needed repairs made 
at some time during the week. Consequently, the 
screen room is never “behind the eight ball.” The 
paper mill has never lost time or had to slow down be- 
cause of screening difficulties. 

In conclusion, it is believed that the system has done 
a good job of screening under varied conditions with de- 
pendable delivery to the paper mill of consistently clean 
and uniform consistent stock. 


Receivep March 12, 1954. Presented at the 39th Annual Meeting of the 
Technical Association of the Pulp and Paper Industry, New Wards) INS Wop 
Feb. 15-18, 1954. 


Paper Mill Rehabilitation Involving Rebuilding Old Paper 
Machine Versus a New Machine 


JOHN A. McPHERSON and HAROLD G. INGRAHAM 


This presentation concerns itself with the manner in 
which Mosinee Paper Mills Co. went about rebuilding a 
paper machine. This was no ordinary rebuild job, since it 
required complete removal of the entire machine and 
restoring it as a modern high-speed production unit. 
The first part of this discussion describes the reasoning 
behind certain basic decisions and what prompted man- 
agement to authorize rebuilding a machine versus in- 
stalling a new one. The authors describe and compare 
the advantages and disadvantages of one over the other and 
how these features influenced the final decision to rebuild 
the existing machine. In the second part of this pres- 
entation, some interesting phases of job organization and 
job management are described and how certain difficult 
construction problems were overcome before and during 
the actual shutdown for rebuilding. Details of advance 
planning are given, also the logistics of handling machine 
parts and construction materiel during a highly con- 
centrated period of construction activity. 


Many articles about pulp and paper mill ex- 
pansion and modernization programs have been pub- 
lished by the trade magazines during the past several 
years. These articles have invariably described in 
detail the physical engineering details such as electric 
power generating facilities, water and steam distri- 
bution systems, materials handling, buildings, the paper 
machine and its auxiliary equipment, and who was re- 
sponsible for what are all listed and credited. Seldom, 
however, can we find in print the reasoning behind 
certain basic management decisions. Why were things 
done the way they were? What, for example, prompted 
management to authorize the rebuilding of a paper 
machine rather than the purchase of a new one? 

The responsibilities of management are manifold 
and two primary administrative functions are the effec- 
tive control of current operations and the planning of 
future operating methods and facilities. The planning 
function is of paramount importance. The over-all 


objectives of the organization must be formulated as a 


Joun A. McPuErson, Mosinee Paper Mills C ehie 
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guide for departmental current and long-range pro- 
grams. Forecasting and planning physical require- 
ments and equipment utilization as well as planning 
for process and product research and development are 
dependent on long-range objectives. Whenever possi- 
ble, it is advisable to convert these objectives to quanti- 
tative terms. The goal of every manufacturer is, of 
course, to make a better quality product and to con- 
stantly improve and increase production in order to 
provide a better return to his stockholders, a higher in- 
come to his employees, and better values at lower cost to 
his customers. The major yardstick for action on a 
modernization program is, therefore, profitability, pre- 
dicted and attained. The final decision rests on the 
economics of the program. <A well-known industrialist 
once stated in simple terms that the way to make a 
profit was to spend less than you take in. What he 
well knew, however, was that he had to continually 
spend money for modernization of his plants in order 
to insure that. profit. 

A paper machine is probably better adapted for 
economic survival than most of man’s tools. The 
reason for this may stem from the fact that its owners 
can survive competition in the industry by shifting 
grades to higher values. Upgrading has been the 
reason for the survival of many manufacturers. Even- 
tually, however, even though grade shifting has main- 
tained or even improved an economic position, the time 
comes when the machine must be replaced by a new 
one or be rebuilt to modern standards to permit the mill 
to improve its relative position in the industry. Mod- 
ernization expenditures can result in highly efficient 
machine operations. Quality production on new or 
on modernized machines is reaching surprisingly high 
levels, so high in fact, that these machines when oper- 
ating on a continuing grade can approach the theoretical 
product of trim times speed times basis weight for 
making paper 24 hr. per day for 350 days per year. 

In evaluating the economics of added productive 
capacity, management looks to the sales department 
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‘to provide an estimate of the volume and grades of 
additional tonnage of product that can be marketed 
Market analysis in accordance with sales requirements 
will reveal possible alternatives of developing present 
markets more intensively or cultivating new markets. 
The rapidity with which markets and marketing 
methods today are changing presents acute problems 
that tie in directly with productive requirements. In 
any event the market analysis is a basis for the decision 
to increase the production of present grades or to 
add new products or both. It is, therefore, assumed 
that prospective future sales warrant the additional 
tonnage, and the type of product guides the selection of 
equipment. : 

At this point, management must consider whether 
or not the cost of obtaining this additional tonnage can 
be justified. Again a number of questions arise which 
require careful analysis. It is obviously unwise to 
create future charges for capital services beyond a 
certain point. What is this point? How will new 
fixed charges be absorbed on the paper machines? 
What is the effect of additional tonnage on other 
facilities and other productive equipment? What is 
the effect of an increased hourly return from increased 
speeds in the event of a sales drop of 10 or 20% and 
curtailed operations or a shorter working week? This 
analysis can very well indicate a greater hourly re- 
turn on the new investment during curtailed than 
during full operations. In addition, what is the work- 
ing capital requirement to maintain the proposed 
sales volume? What is the financial plan? What is 
the effect of the proposed plan on financial results; 
on financial resources; on financial requirements? In 
other words, reports are necessary. Financial, statisti- 
cal, economic, and rate of return before and after taxes 
studies should be made. Capital investment above 
depreciation accrual must be predicted on as much 
factual information as possible. Before any of these 
questions can be answered an engineering survey, 
analysis, cost estimate, and complete project report are 
necessary to provide management with the basic 
figures with which to act. 


Fig. 1. No. 1 machine at Mosinee the day before it was 


shut down for rebuilding. No. 2 machine at ae ee 
operated at full capacity without loss of production uring 
the shutdown period 


TAPPI July 1955 Vol. 38, No. 7 


.2. View of no. 1 machine from the dry end taken the 
day before shutdown for rebuilding 


All the foregoing considerations, and additional data 
where necessary, will indicate the kind of thinking and 
the sequence of events which will transpire in varying 
degrees in any mill where additions to its pulp and paper 
productive capacity are under consideration. 

This was the sequence of events at the Mosinee 
Paper Mills Co. when, in 1952, the management 
authorized the rebuilding of their no. 1 paper machine 
to make possible increased tonnage, a still higher quality 
product, and further grade diversification. 

This mill is one of the pioneer sulphate mills in 
America and, in fact, in the world. Located in the 
heart of Wisconsin on the hard-working Wisconsin 
River, it is one of the first mills built from the ground 
up for the sulphate process. Operations began in 1910 
and Mosinee has successfully met the competition of 
the more recent and modern big mass-producing kraft 
mills by specializing in the high quality industrial 
specialty field. A postwar modernization program 
initiated in 1946 and costing in excess of $5,000,000 
has resulted in many economies and has provided 
facilities for the increased production of high quality 
pulp and paper. The Mosinee operation includes a 
fully integrated woodlands, pulp and paper operation, 
and some provision for conversion. Three paper 
machines, with maximum trims of 125, 104, and 101 
in., produce a wide variety of specialty grades at a 
former daily production rate of approximately 140 
tons. 

An engineering report in 1951 indicated that the 
maximum capacity of pulp and paper mill facilities, 
other than the paper machines, was sufficient to sustain 
a paper production of 165 tons per day of grades nor- 
mally made on the three paper machines. Beyond this 
apparent break point, an expenditure of considerable 
magnitude would have been required for necessary 
additions to the pulp mill, chemical recovery, steam, 
power, and stock preparation departments to maintain 
an economical mill balance between pulp and paper. 
Beyond this 165-ton limit was a secondary limit of 200 
tons with any further addition for still higher produc- 
tions at a considerably increasing rate. On this basis, 
pulp mill facilities in departments where expansion 
took place were selected on a 200-ton production rate. 
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Fig. 5. View from the same position as Vig. 2 four days 
after shutdown. Machine is completely removed, old 
drier pit is being removed and new baseplates are being set 


It was seen from an analysis of the engineering report 
that when operating the pulp mill at its full potential at 
that time, there would be a surplus of pulp sufficient 
to sustain another 25 tons of paper per day. The 
logical machine to absorb this pulp surplus was no. 1, 
since earlier machine modernization had been made in 
nos. 2 and 8 machines. These modifications and addi- 
tions had resulted in a quality improvement, increased 
production, and more flexible operation. The work was 
done at a relatively low cost and with a short down time 
during alteration. 


Modernization of no. 1 machine, however, was an 
entirely different matter. It is one thing to add a 
few driers, a size press, and/or miscellaneous parts to 
a machine, but quite another when you make what 
amounts to a new machine out of an old one. 


Prior to rebuilding this then 123-in. trim machine 
produced an average of about 60 tons per day of creped 
and flat specialty papers. Although maintained in 
the best possible mechanical condition, the machine 
had a safe maximum speed of 800 f.p.m. In actual 
production it seldom reached this figure because of 
limitations imposed by formation on the wire, drying 
capacity, creping variation, and the like. The driers 
had been cast and machined in the days when trueness 
and surface finish were not too important and drier 
pressures were limited to operation at moderate speeds, 
entrained air and slice problems prevented good forma- 
tion and a level sheet at higher speeds, and the reel and 
winder were totally inadequate to handle the proposed 
tonnage. In order to produce 85 to 90 tons of paper per 
day a maximum speed of 1200 f.p.m. would be required. 
Thus, with this estimated speed plus the other machine 
deficiencies, it is small wonder there was an inclination 
at first to avoid spending a lot of money on the machine. 

The alternate consideration was, of course, to install 
a new paper machine. The tonnage requirements 
above the production rate of the other machines would 
be in the neighborhood of another 100 tons. per day. 
This was considerably beyond the productive capacity 
of the pulp mill with even further major expansion in 
those departments. Estimates showed that the cost 
of such a major pulp mill expansion program could not 
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be justified. In addition, an apparent sales volume 
at that time could not provide an immediate market 
for the estimated production and would consequently 
not allow productive operation of the old and new 
machines. An alternative of shutting down one of 
the two older and narrower machines having speeds 
and trims adapted to small orders of specialty papers 
was not advisable. The papers produced and the 
trims sold on the existing machines were tailored 
for customer requirements and any radical change 
in any machine or the substitution of a new machine 
would bring corresponding difficulties in producing 
papers for a very particular specialty market. Thus, 
it was in many ways more advantageous to utilize 
as far as possible existing equipment. 

It was agreed that a new machine would have certain 
advantages over a rebuilt one for the simple reason that 
it could be selected for many features considered ad- 
vantageous in the experience of the operators. ‘Thus 
press sections, creping, size press, and all features could 
be tailored to the requirements of the principal grade 
produced. (Again, however, we realize that today’s 
principal grade can be obsolete tomorrow.) In addition, 
a new machine could be installed without interruption 
of production. It could also be made to run at higher 
speeds than a rebuilt machine. 

In the final analysis, considering the cost of a new 
machine, its auxiliary equipment, building additions, 
and pulp mill expansions, as well as the problems arising 
from marketing and other considerations, it was de- 
cided that no. 1 machine should be rebuilt. It was the 
considered opinion that the machine speed could be 
increased to 1200 f.p.m. Beyond this speed many 
otherwise usable machine parts would have had to 
be scrapped and new ones substituted. 

After the decision to rebuild was made, consideration 
was given to such subjects as how the job could best 
be handled, who would do it, how long a down time, and 
similar questions. Regardless of how large and capable 


a construction crew a mill may have, few mills are pre- 
pared to undertake even a moderate size machine re- 
build without help. Ordinary mill repair and main- 


Fig. 4. View from approximately the same spo i 

Figs. 2 and 3, taken 18 days ates BHiagien The driove 
have been trucked to Beloit Iron Works shops, 150 miles 
distant, for turning and grinding. Also the journals have 
been remachined and fitted with antifriction bearings 
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tenance work cannot be neglected during the shutdown 
period. On the contrary, this work must be accelerated 
to Insure continuous operation at maximum production 
for all units not involved in the shutdown. Usually 
high-class millwright talent of the specialized type re- 
quired for exacting paper machine erection requirements 
is not readily obtainable outside the mill. The fact that 
such talent was available in this particular case in- 
fluenced the decision of when and how to do the job. 


After many months of the most elaborate planning, 
after weighing in advance every conceivable problem 
that might arise before, during, and after the rebuild, 
executive approval was given to proceed with the 
work. 

The sequence of events and reasoning of the manage- 
ment of the Mosinee Paper Mills Co. in deciding to re- 
build their no. 1 paper machine instead of purchasing a 
new one having been ouilined, let us take a look at 
the manner in which the actual work was carried out. 


A detailed description of the job would be too long 
and boresome to discuss here. Some time ago, at an- 
other conference, a speaker said, in referring to statistics 
that they are more efficient than any sleeping pills. 
There are, however, a few interesting features about 
the way certain problems were successfully solved at 
Mosinee to warrant presenting at this time. 


The difficulty of obtaining a sufficient number of 
talented and capable millwright and construction 
workers for a major paper machine rebuild, such as 
they contemplated at the time has been mentioned. 
This problem, happily, was overcome by the following 
situation. 

It so happened that a neighboring paper mill was in- 
stalling a new machine about the time Mosinee was 
considering a no. 1 machine rebuild. The installation 
labor was being furnished by an outside contractor 
who had, months before, assembled a trained staff of 
paper machine erection specialists and construction 
personnel. Coordination of the two jobs was worked 
cut in a manner to the benefit of both mills. The date 
of the Mosinee shutdown of no. 1 machine for rebuild 
was scheduled to coincide with completion of the neigh- 
boring mill’s new machine installation. It was be- 


s. 2, 3, and 4 showing 
s after its complete 
hood being painted 


Fig. 5. Picture from same spot as Fig 
machine nearly ready to run 30 day 
removal from foundation. Note new 
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Kig.6. How the basement looked 4 days after the machine 
was shut down. All old line shaft piers have been removed, 
as well as steam and condensate piping 


lieved that, with another job in sight, construction 
workers would be inclined to work at top efficiency 
on the one job to its completion if they knew they were 
to be shifted without lost time to another job. It was 
proposed to have the men absorbed, a few at a time, into 
the Mosinee maintenance and construction crews doing 
work in preparation for down-day. Before this appar- 
ently ideal labor situation was devised, a meeting had 
been arranged with labor union leaders representing 
seven separate crafts whose workers were involved. At 
this meeting mill officials explained to them the pro- 
posed rebuild construction schedule which was originally 
set up on a continuous round-the-clock basis. The 
group were advised that it would be necessary for them 
to absorb into their respective crews all of the mill help 
that would be assigned to the rebuild job even though 
their pay scales were different for the same kind of 
work. <A written agreement to this effect was made and 
signed by all. The only change from the mill proposal 
was a request that the men work two 10-hr. shifts in- 
stead of three 8-hr. or two 12-hr shifts. They reasoned 
that a man coming off a shift at 3 a.m. has a better 
chance of sleeping if he gets to bed while it is still dark 
than he would if he worked until 6 a.m. The hours 
agreed upon were 6 a.m. to 4 p.m. and from 4 p.m. to 
3 a.m. Each week-end the shifts changed. Those 
working on the night shift were given premium pay of 
1 hr. at the prevailing rates. 

As finally drawn up, the specifications of the rebuilt 
machine called for an entirely new fourdrinier, including 
the latest type air-cushioned inlet and headbox. ‘The 
press was to be modified to provide room for additional 
driers and for installation of a new type inverse suction 
second press. New driers were to be added and the old 
ones trucked to the machine builder’s plant some 150 
miles away for regrinding, balancing, and remachining 
of the journals to fit new antifriction bearings. The 
existing calender stack required moving forward to 
allow for additional driers. A new reel and winder and 
all new drives were needed. Other work, on the machine 
itself, consisted of a new paper machine hood and 
machine room ventilating system, installation of new 
drier drainage, air impingement and moisture control 
systems, new vacuum and water pumps and piping, and 
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Fig. 7. Preparatory concrete work completed in advance 

of down-day. A new concrete wire pit was constructed 

underneath the old one while the machine was running. 

Concrete was placed by the Intrusion-Prepakt method of 

pumping high bond strength concrete into the forms 

under pressure. Calender foundation and floor beams on 
back side were similarly constructed 


completely new instrumentation and electrical controls. 
A battery of 32 centrifugal pulp cleaning devices, one 
of the largest of its kind, was proposed to be close- 
coupled to the headbox through an intricate system of 
large diameter, light gage, stainless pipe which was 
prefabricated to exact dimensions. Such a compre- 
hensive machine rebuild required an equally ambitious 
construction program for its complete success. Some of 
the preparatory work could be done beforehand but the 
major part of it had to be completed within a few 
weeks’ period immediately following down-day. All 
old line shaft piers must be removed and new ones built, 
the floor on the back side needed strengthening, and 
hundreds of smaller but still important jobs needed to be 
done, somehow, within the allotted time. Two very 
essential modifications in prospect were the construc- 
tion of a new tile-lined wire pit and sump and a new 
foundation for the calender stack. The wire pit had 
been designed to minimize air entrainment ahead of the 
fan pump. Its complicated shape and the problem of 
having to bond new concrete with old while the paper 
machine was operating required an entirely new con- 
struction approach. A similar situation existed in the 
case of the calender foundation. Both problems were 
neatly overcome by adoption of the Intrusion-Prepakt 
method of concrete placement. Forms were prepared 
and jacked up tightly underneath the existing concrete. 
Into these forms high-bond-strength concrete grout was 
pumped under pressure, filling all voids. These opera- 
tions were completed well in advance of down-day. 

The logistics of materials handling during the shut- 
down period is worthy of note. Emphasis was placed 
on bringing these items to the worker at the exact time 
and place when needed. This involved a carefully 
arranged schedule to insure maximum efficiency from 
skilled and high-paid construction workers. These 
were assigned to definite working areas within which 
they had to stay until relieved. Frequent meetings 
of construction leaders kept schedules adjusted in 
order to maintain continuous progress on each in- 
dividual assignment. Machine parts, tools, and con- 
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Table I. Per Cent of Total Cost of the Major Items 
Note that the cost of paper machine parts plus cost of auxiliaries 
is exactly 50% of the total 


Per cent 
of 

total cost 
Paper machine (parts only ) 40.0 
Labor erecting paper machine ileal 
Labor erecting auxiliaries 11.0 
Auxiliary apparatus 10.0 
Electrical (includes instruments ) 5.4 
Piping (includes special valves) 4.7 
Structural 5.2 
Miscellaneous (freight, insurance, etc. ) 2.6 
Engineering and construction management 8.0 

100.0 


struction materials were handled to and from these 
work centers by transport crews equipped with electric 
trucks. 


Identifying each one of the thousands of new and 
used machine parts was a special problem in itself. 
Parts to be re-used needed cleaning, painting, and some 
needed repair. Other parts were scrapped. A large 
warehouse served as a collection center. The floor of it 
had been divided into numbered and lettered squares 1n 
which parts in transit were stored temporarily. A 
master chart indexed with the description of parts in 
each square was tied in with a drawing to show where 
each part was located on the paper machine. Parts to 
be cleaned were loaded on to railroad flat cars and 
stored in the mill yard waiting their turn to be pulled 
into the locomotive round house. Here special crews 
equipped with high pressure chemical cleaning appara- 
tus removed grease, oil, and scale in a few minutes. 

It is difficult to imagine that the best way to rebuild 
a paper machine is to lay it flat and then begin again 
from the foundations, but that was the exact procedure. 
Within 48 hr. after the machine was shut down nothing 
was left of it but the concrete machine tracks. Even 
the baseplates had been torn up and a gang of concrete 
breakers were taking out the old wire pit under which 
the new one had been built while the machine was 
operating. 

In 6 weeks from down-day the machine had been 
completely re-assembled, painted, and made ready to 
run. A new hood and ventilators were in place, new 
floors had been laid, all new stock preparation and 
auxiliary apparatus had been installed with all piping, 
wiring, and instrumentation. It was truly a remark- 
able achievement, especially considering that all of this 
took place within a few feet of another paper machine, 
which, meanwhile had been operating without loss of 
production. Normally a program of this kind would 
have taken 4 to 5 months to complete on a straight time 
basis. Good job organization, good job management, 
and the high efficiency of excellent labor sustained by 
the incentive of high take-home pay made it possible 
to do the ultimate in paper machine rebuilds in record 
time. The penalty for speed is high initial cost. The 
rewards come in getting the machine back into produc- 
tion. The decision to rebuild an old machine or install 
a new one must be judged on the merits of each in- 
dividual case—there is no formula to use as a guide. In 
this case history just described it is paying off. 


Recerivep Aug. 25, 1954. Presented at the Ninth Engineering Conference 


of the Technical Association of the Pul i i 
DalOueiston one ion o e Pulp and Paper Industry, Philadelphia, 
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ASSOCIATION NEWS AND EVENTS 


TAPPI Conferences 


Eight fall conferences of the Technical Association of the 
Pulp and Paper Industry are in preparation: 


Fourth Statistics Summer Course 


Forest Products Laboratory, Madison, Wis., July 10-23, 
1955. 


Fifth Fundamental Research Conference 


The Institute of Paper Chemistry, Appleton, Wis., Sept. 
15-17, 1955 (‘Fundamentals of Bleaching’’). 


Second Mechanical Pulping Conference 
Poland Spring House, Poland Spring, Me., Sept. 19-21, 
1955. 


Sixth Testing Conference 
Hotel Sheraton Kimbail, Springfield, Mass., Sept. 28-30, 
1955. | 


Ninth Alkaline Pulping Conference 
Hotel Patten, Chattanooga, Tenn., Oct. 19-21, 1955. 


Eleventh Agricultural Fibers Conference 


Alton, Ill., Oct., 1955. 


Tenth Engineering Conference 


Rice Hotel, Houston, Tex., Nov. 7-9, 1955. 


Tenth Plastics-Paper Conference 
Brooklyn Law School, Brooklyn, N. Y., Nov. 14-15, 1955. 


Forty-First Annual Meeting 


The 41st Annual Meeting of the Technical Association will 
be held in the Commodore Hotel, New York, N. Y., on Feb. 
20-23, 1955. Individuals and companies desiring te present 
papers at this meeting should write to the Secretary of TAPPI, 
155 E. 44th St., New York 17, N. Y. 


Tenth Paper-Plastics Conference 


The Tenth Paper-Plastics Conference will be held at Brook- 
lyn, N. Y. (probably in the Brooklyn Law School) on Nov. 
14-15, 1955. 

Two sessions have been scheduled; one under the chair- 
manship of Herman Mark of the Polytechnic Institute of 
Brooklyn, which will deal with new types of resin for lami- 
nates; and the other on general papers dealing with laminates, 
under the chairmanship of Paul Goodloe of the Brown Co., 
Berlin, N. H. 


Process Instrumentation and Control 


Process instrumentation and control is being extensively 
used in the paper industry. For this reason the TAPPI 
Engineering Division is sponsoring a new committee to deal 
with this important subject. The committee will serve as a 
clearing house for reporting the latest advances 1n the use of 
instruments to improve quality and to lower costs. The 
committee will hold its first meeting at the Tenth Engineering 
Conference to be held at the Rice Hotel, Houston, Tex., on 
Nov. 7-9, 1955. 

Efforts are now being made to organize a committee to deal 
with the subject of operations control from the engineering 
standpoint. Employees of companies that are actively in- 
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terested in the application of instrumentation and control are 
invited to serve as members of this committee which is being 
sponsored by the TAPPI Engineering Research and Machine 
Design Committee. Managers of companies and persons in- 
terested in participating in the work of this committee are 
urged to write to the Secretary of TAPPI, 155 E. 44th St., 
New York 17, N.Y. 


Ninth Alkaline Pulping Conference 


Plans for the program of the Ninth Alkaline Pulping Con- 
ference to be held at the Hotel Patten, Chattanooga, Tenn., 
are proceeding at a satisfactory rate. 

Malcolm B. Pineo, Brunswick Pulp & Paper Co., Brunswick 
Ga., chairman of the Alkaline Pulping Committee, has an- 
nounced that George Koons of the Bowaters Southern Paper 
Corp., Calhoun, Tenn., is in charge of handling local arrange- 
ments and David Wetherhorn, Southern Paperboard Co., 
Port Wentworth, Ga., is in charge of the technical program. 

Asseciated with Mr. Wetherhorn as moderators of three 
technical sessions are T. T. Collins, Hudson Pulp & Paper Co., 
Palatka, Fla.; J. J. Goss, Gaylord Container Corp., Bogalusa, 
La.; and Vernon Woodside, Olin-Mathieson Chemical Corp., 
New Orleans, La. There will also be a fourth session de- 
voted to semichemical pulping under the direction of John N. 
McGovern, Parsons & Whittemore Co., New York, N. Y., 
chairman of the Semichemical Pulping Committee. 

A feature of the conference will be an inspection tour of the 
Bowaters Southern Paper Corp. mill at Calhoun, manu- 
facturers of newsprint, kraft pulp, and groundwood. 

Mr. Wetherhorn has announced that papers on the follow- 
ing subjects have been scheduled for the technical program: 


1. The Kamyr Continuous Cooking Process 

2. Study of the Cooking of Old Wood 

3. The New Foxboro Magnetic Flow Meter 

4. The Thermal Conductivity of Black Liquor 

5. The Practical Application of Statistical Methods to the 
Study of Vacuum Washing 

6. Polysulphidity 

7. New Developments in Cleaning Recovery Boilers 

8. Chip Packing Studies 

9. Tall Oil Developments 


Seventh Coating Conference 


The first organization meeting to make plans for the 
Seventh Coating Conference was held recently in the As- 
sociation headquarters office in New York. J. T. Loomer, 
Robert Gair Co., Uncasville, Conn., presided as chairman. 
C. G. Landes, American Cyanamid Co., 1937 W. Main St., 
Stamford, Conn., is in charge of the technical program. 
E. R. Padavie, Container Corp. of America, Manayunk, 
Pa.. will be in charge of local arrangements for the meeting 
to be held at the Benjamin Franklin Hotel, Philadelphia, Pa., 
on May 7-9, 1956, and J. C. Rice of the Lowe Paper Co., 
Ridgefield, N. J., will be in charge of publicity. 

The general theme of the conference will be “The Properties 
and Techniques of Utilizing Synthetic Adhesives for Coating.” 
Plans are being made to provide inspection trips of the plants 
of the Hercules Powder Co. and of the E. I. du Pont de Ne- 
mours & Co. plants. 


New England 


At its annual meeting held at the Oceanside Hotel, Mag- 
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nolia, Mass., on June 4, 1955, the New England Section elected 
the following officers for 1955-56: 


Chairman—Gordon L. Benson, St. Regis Paper Co., East 
Pepperill, Mass. : 
Vice-Chairman—C. L. Reese, Westfield River Paper Co., 


Russell, Mass. . 
Secretary-Treasurer—R. W. Ramsdell, Hercules Powder Co., 
Holyoke, Mass. 
Executive Committeemen— 
F. 8. Klein, Byron Weston Co., Dalton, Mass. 
J. T. Loomer, Robert Gair Co., Uncasville, Conn. 
Miss H. U. Kiely, American Writing Paper Co., Holyoke, 
Mass. 
John Lewis, Lowell Technological Institute, Lowell, Mass. 
F. L. Simons, Crane & Co., Dalton, Mass. 
Ronald Mallock, American Writing Paper Co., Holyoke, 
Mass. 
Wm. Stillman, Bird & Son, Inc., East Walpole, Mass. 
C. I. Horton, Philadelphia Felt Co., Norwalk, Conn. 
FE. W. Strecker, Esleek Mfg. Co., Turners Falls, Mass. 
P. J. Fitzpatrick, American Cyanamid Co., Boston, Mass. 
Richard Dempsey, A. EK. Staley Mfg. Co., South Hadley 
Falls, Mass. 


The schedule of meetings for next season is as follows: 
Oct. 14-15, 1955, Curtis Hotel, Lenox, Mass. 
Dec. 9, 1955, Roger Smith Hotel, Holyoke, Mass. 
April 6, 1956, Roger Smith Hotel, Holyoke, Mass. 
June, 1956, Oceanside Hotel, Magnolia, Mass. 


Chicago 
At its annual meeting held on May 9, 1955, the Chicago 
Section elected the following officers: 


Chairman—Arthur ©. Dreshfield, Chicago Testing Labora- 
tories, Chicago, Il. 

Vice-Chairman—M. W. Snover, Williamson Adhesives, Chi- 
cago, Ill. 

Se oe Horita, Container Corp. of America, Chicago, 


Treasurer—R. L. Ueberbacher, American Maize Products Co., 
Roby, Ind. 


Maine-New Hampshire 


The Maine-New Hampshire Section elected the following 
officers at its annual meeting held at North Conway, N. H., on 
June 24-25, 1955: 


Chairman—Arthur E. Jones, Oxford Paper Co., Rumford, Me. 
Vice-Chairman—Roland J. Martin, Fraser Paper Ltd., Mada- 
waska, Me. 
Secretary-Treasurer—Harold E. Pratt, Pejepscot P: 
Brunswick, Me. ea ae ee 
a tiaie TO aa a eee 
ert IX. Bachmann, Missisquoi Corp., Sheldon Sprin 
C. T. Bockus, Eastern Garp. Baneer ivi Soe le 
Ff. N. Sprague, St. Regis Paper Co., Bucksport, Me. 
Henry 8. Hooper, Penobscot Chemical Fiber Co., Great 
TOL Great North 
ohn H. Heuer, Great Northern Paper Co., Millinocke 5: 
Joseph J. Thomas, 8S. D. Warren (Con Cumberland Nile Me 
Jack F. Wright, National Aniline Div., Boston, Mass. 
Paul M. Goodloe, Brown Co., Berlin, N. H. : , 
Andrew J. Chase, University of Maine, Orono, Me. 
Edward N. Poor, Hudson Pulp & Paper Co., Augusta, Me. 


Ohio 


eee ee meeting of the Ohio Section held at the Hart- 
well Country Club, Cincinnati, Ohio, the followi rs 
for 1955-56 were elected: aos 


Chairman—William H. Ail G e ; 
Mle, een iken, Gardner Board & Carton Co., 

eae oe Shriver, Mead Corp., Chillicothe, 
Stee panda Vite) Perry, Harding Jones Co., Middle- 


Corresponding Secretary—F 
Middletown lic ry—Frank C. Duvall, Black-Clawson Co., 


Treasurer—George B. Gregg, Cinci i i 
Cee oe 8g, Cincinnati Gas & Electric Co., 


Malcolm G. Lyon of Champi j 
; a) pion Pa 
pointed chairman of the Program Stee oe 
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Kalamazoo Valley 


The following officers of the Kalamazoo Valley Section were 
elected at its annual meeting held at Gull Lake Country Club, 
Kalamazoo, Mich., in June: 


Chairman—Richard T. Trelfa, Watervliet Paper Co., Water- 
viiet, Mich. ‘ Ox 
Vice-Chairman—Robert T. Elias, Western Michigan College, 


Kalamazoo, Mich. : ’ 
Treasurer—H. Ray Hall, Allied Paper Mills, Kalamazoo, Mich. 


Lake Erie 


At its annual meeting of the Lake Erie Section, elected were 
the following officers for 1955-56: 


Chairman—Leo Gebo, Thomas Phillips Co., Akron, Ohio 
First Vice-Chairman—Ted Welles, Moser Bag & Paper Co., 
Cleveland, Ohio ; 
Second Vice-Chairman—C. A. Markee, Ohio Boxboard Co., 
Rittman, Ohio : 
Treasurer—R. Matthews, Chase Bag Co., Chagrin Falls, Ohio 
Secretary—Benno Beau, National Container Corp., Jaite, Ohio 
Financial Secretary—S. B. Gulliford, Gulliford Printing Co., 
Cleveland, Ohio 

Executive Committeemen— 
R. L. Lewis, Ohio Boxboard Co., Rittman, Ohio j 
William Schoenberg, Lord & Schoenberg, Cleveland, Ohio 
Charles Daggett, Corn Products Sales Co., Cleveland, Ohio 
John Preston, Federal Adhesives Co., Cleveland, Ohio 
John Richmond, Ace Electrotype Co., Cleveland, Ohio 
Marshall Veigel, National Aluminate Corp., Cleveland, Ohio 
Jim Krudrna, National Container Corp., Jaite, Ohio 


Delaware Valley 


The following officers for 1955-56 have been elected by the 
Delaware Valley Section: 


Chairman—Philip E. Nethercut, Scott Paper Co., Chester, Pa. 

First Vice-Chairman—C. R. Calkins, Riegel Paper Corp., 
Milford, N. J. 

Second Vice-Chairman—C. F. Ackerman, Union Mills Paper 
Mfg. Co., New Hope, Pa. 

mg Ee C. Kane, Hercules Powder Co., Wilimington, 

el. 

Secretary—George K. Boger, Jr., Paper Products Mfg. Co., 
Swarthmore, Pa. 

Executive Committeemen— 
Frank J. Lovegren, P. H. Glatfelter Co., Spring Grove, Pa. 
el R. Padavic, Container Corp. of America, Manayunk, 

2. 


Southeastern 


The Southeastern Section has elected the following officers 
for 1955-56: 


Chairman—Charles N. Rodgers, Sonoco Products Co., Harts- 
ville, S.C. 

Vice-Chairman—William C. Chapman, Union Bag & Paper 
Corp., Savannah, Ga. 

Treasurer—Roy H. Homans, Brunswick Pulp & Paper Co., 

E Brunswick, Ga. 

Secretary—Clarence L. Smith, National Container Corp., 
Jacksonville, Fla. 


Pacific 


‘At its annual meeting held in May at the Empress Hotel, 
Victoria, B. C., the Pacific Section elected the following officers: 


Chairman—John M. McEwen, Weyerhaeu Ti P 
Pulp Div., Everett, Wash. $ pares 
Vice-Chairman—Ben T. Briggs, Rayonier, Ine., Shelton 
* Mee FS 
ecretary-Treasurer—Robert Smyth 

Ponta er mythe, Ray Smythe Co. 
Executive Committeemen— 

Ht 18. aban Hercules Powder Co., Portland, Ore. 

orva agnusson, Puget S i 

HPN ae get Sound Pulp & Timber Co., 

Kenneth Booth, Crown Zellerbach Corp., Camas, Wash 

5. P. Strayer, St. Regis Paper Co., ieee Wash. oe 
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Send for Bulletins 
203-6 and 205-3 
for a complete sum- 
mary of acid and 
chemical pump data. 


| ch Ve 
tical Submerged Pump 


Fig. 337 — Lawrence 10-inch 
Heavy Duty Stainless Steel 
Chemical Pump. ‘ 


LAWRENCE PUMPS handle every 
liquid and fluid material used in 


pulp and paper mills 


To pump acids, caustics, stocks, resins, sulphurs, slurries — hot (1500°F), 

cold (—347°F), or extremely viscous — requires engineering skill normally not 
available from a pump manufacturer. Lawrence engineers have specialized 

in this difficult field for more than 90 years. It may almost be said — there is 
no “pumpable” fluid with which Lawrence engineers have not had repeated 


and successful experience. 

Lawrence Pumps are designed for either horizontal or vertical operation. 
Every pump is custom built from the corrosion- and abrasion-resistant 
metals best-suited to the fluid to be pumped. 


If you have a particularly difficult pumping problem, we can save you both 
time and money. Write us the pertinent details. No obligation. 


LAWRENCE PUMPS INC. 


357 Market Street, Lawrence, Massachusetts 


(ll IN 


Empire State (Western District) 


ee ees Ws dt tl Int tional Paper Co 
: “Towine officers Chairman—James J. Forsythe, Internationa ie 
The Lake States Section has elected the following officers Niners Dall Weve , , i 
for 1955-56: Chairman-Elect—R. H. Zinsmeister, Kimberly-Clark Corp., 
Niagara Falls, N. Y. 


Chairman—S. R. Heese Cae Water Power & Paper Seoretary—H by a dehére, “RobertCemGen Novthrianee 
Co., Wisconsin Rapids, W1s. ; vendaaNee | 

Vice-Chairman—s. J. Baisch, Thilmany Pulp & Paper Co., Tine BS FP oandrewe, Tatoeneen elena: Goh Nine 
Kaukauna, Wis. 4 ; bs Falls, N.Y. 

Reed: J. MacLaurin, Gilbert Paper Co., Menasha, Wis. a 


Treasurer—W. J. Bublitz, Kimberly-Clark Corp., Neenah, Wis. 


tive Ci itteemen— : ; 6 5 
Se toe, Whiting Plover Paper Co., Stevens Point, Wis. Second Mechanical Pulping Conference 


J. R. Salvesen, Marathon Corp., Rothschild, Wis. 


J. W. Bard, Marathon Corp., cee ae Wis. Wi The Second International Mechanical Pulping eee 
; awi >aper s, Shawano, W1s. : ae : a F i 

ae ES he eae d Bes Co., Appleton, Wis. jointly sponsored by TAPPI and the Canadian Pulp an 

Po Sua) eos aaa Paper Association Technical Section, will be held at Poland 


Spring House, Poland Spring, Me., Sept. 19-21, 1955. _ 
Reservations for the conference should be made directly 

ee with Daniel A. Barry, resident manager, Poland Spring House, 
At its annual meeting held at Whiteface Inn, Lake Placid, Poland Spring, Me. 

N. Y., on June 11, 1955, the following officers were elected for The program for the aoniterence sehen beloud 

the 1955-56 term: 
Chairman—William R. Willets, Titanium Pigment Corp., 

New York, N. Y. 


Empire State 


Program 


First Vice-Chairman—Gordon K, Storin, Niagara Alkali Co., Monday, Sept. 19, 1958 
Niagara Falls, N. Y. , eat 
Cee Vice-Chairman—Grant G. Cole, Finch, Pruyn & Co., 8:00 a.m. Registration ; } 
Inc., Glens Falls, N. Y. 9:45 a.m. Opening Remarks, T. F. LaHaise, Imperial 
Third. Vice-Chairman—J. Wayne Morrow, Newton Falls Paper & Color Corp., Plattsburg, N. Yo 
Paper Co., Newton Falls, N. Y. Coneral Chatman 
R A ne yee +t Ors ‘0. s : 
pee ee Ralph N=Prines, Fort Orange Eaper Co, 10:00 a.m. General Session, W. Gallay, Director of Research 
Executive Committeemen—officers and the E. B. Eddy Co., Hull, Que., Chairman. 
F. G. Sommerville, Armstrong Cork Co., Fulton, N. Y. 1. “The Potential of Groundwood,” by W. 
D. B. Geffken, Oswego Falls Corp., Fulton, a se ne Gallay 
5 >; . “e AC i: ; 
E. os ies Stevens & Thompson Paper Co., Greenwich, 2. “The Grinding Process 2AeBes eee ae mm 
L. R. Ayers, Robert Gair Co., Piermont, N. Y. by D. Atack, Pulp and Paper Research In- 
R. A. Schwartz, Knowlton Bros., Inc., Watertown, Neyo. stitute of Canada, Hull, Que. 
J. J. Forsythe, International Paper Co., Niagara Falls, N.Y. 3 “Groundwood: Production nelatedinve melas 


H.A.S ', Knowlton Bros., Inc., Watertown, N. Y. 
Unig ea = aa cee Technology,’ by K. Klemm, Anglo-New- 


foundland Development Co., Grand Falls, 


Empire State (Central District) Newfoundland. 
; : 2:00 p.m. Wood Utilization Session, F. W. O’Neil, New 
Chairman—D. B. Geffken, Oswego Falls Corp., Fulton, N. Y. York State University, College of Forestry 


Chair -Hlect—W. A. ll, Victori r Mil ; 
ie eee lect—W Holl, Victoria Paper Mills, Fulton, Syracuse, N. Y., Charman. 


Seoretary—Mrs, Barbara Wortley, Solvay Process Div., 1. “Conservation and Utilization of Wood for 

yracuse, N. Y. Mechanical Pulping,” by R. W. Marquis 

Treasurer—S. Harll Church, College of Forestry, State Univer- ; : ree ; , 

Sy ot Now alicrle Gyeacusos Ne . Jz keke hives Northeastern Experiment Station, U. Ss. 
Dept. of Agriculture, Upper Darby, Pa. 

2. “The Grinding of Pretreated Hardwoods,” 


Empire State (Eastern District) by A. Hyttinen and E. R. Schafer, Forest 
Products Laboratory, Madison, Wis. 
Gaede aeeD, Stevens & Thompson Paper Co., 3. “Commercial Production of Chemiground- 
reenwich, N. Y. , : 
Chairman-Elect—Vincent Long, American Wood Board Co., woed tor: Newsprint, (by 
Greenwich, N. Y. Northern Paper Co., East Millinocket, Me. 
Bearer tnanas McGreen, International Paper Co., Glens 7:00 p.m. Banquet 
alls, N. Y. Mp itehi : ; 
Treasurer—Clyde Davis, Jr., Finch, Pruyn & Co., Inc., Glens i aalemierann: eres, 1 Mat Dies 


Falls, N. Y. United States Pulp Producers Association, 
New York, N. Y. 
; Subject: “The Groundwood Economy.” 
Empire State (Metropolitan District) 
Chairman—L. R. Ayers, Robert Gair Co., Piermont, N. Y 
Chairman-Elect—John H. Doherty, Union Bag pares Com 9:30 a.m. General Session, K. Pingrey, Diamond Match 
oeNew York, N. coer we ec 4 Co., Ogdensburg, N. Y., Chairman. 
ee ene sures - A. Beman, Socony-Mobil Oil Co., 1. “Pitless Grinding and Norwegian Ground- 
wood Practices’ by C. Anker, Risor Tre- 
massefabrikker, Risor, Norway. 


Tuesday, Sept. 20, 1955 


Empire State (Northern District) = ee Ree ly Nore as 
: one,’’ the Norton Co., Worcester, Mass. 
eae: A. Schwartz, Knowlton Bros., Inc., Watertown, 10:30 a.m. Panel Discussion—Regional Techniques for 
Chine Ee Nitec se eee. the Production of Groundwood for Printin 
feriet, N. Y. , egis Paper Co., De- and Specialty Papers. 3 
Secretary—Miss Elizabeth Case, Stebbins Engineering & 2:00 p.m. Panel Discussion—Regional Techniques for the 


; Mfg. Co., Watertown, N. Y. 
Treasurer—J. C. Parsell, J. P. Lewis Co., Beaver Falls, N. Y 


a 


Production of Groundwood for Board and 
Container Grades. 
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Dur Natus 
Soft Alpha 


Photographic paper quality 


Soft Alpha 


Regular 


Regular Alpha 
Special Dur Alba 


In every one of its specification pulps, Brown Company offers 
you that extra measure of quality that makes the big differ- 
ence in the manufacture of fine papers. 

The best papers start with the best pulps—and sOLKA 
Pulps are the finest. 

With extensive timberland resources .. . unexcelled 
research facilities... modern manufacturing methods... 
and highly skilled technical personnel, Brown Company is 


ready to help you solve your pulp problems. 
For information write Dept. PD-7, our Boston office. 


pairy C O M P A N 
PORIOUEN (NG) crencereee: 


General Sales Office: 150 Causeway Street, Boston 14, Mass. 


SOLKA PULPS ° SOLKA FLOC ¢ NIBROC PAPERS e NIBROC TOWELS ° NIBROC 
KOWTOWLS ° NIBROC TOILET TISSUE ° BERMICO SEWER PIPE AND CONDUIT 
ONCO INSOLES * CHEMICALS 
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3:00 p.m. Panel Discussion Regional Techniques for the 
Production of Groundwood for Tissue and 

Toweling. 
:30 p.m. Refining Session—T. G. Rust, Quebec North 
Shore Paper Co., Baie Comeau, Quebec, 

Chairman. 
|. “Low Consistency Refining of Groundwood 
Rejects at Spruce Falls Power and Paper 
Co.” by R. H. Stafford and E. Gardiner, 
Spruce Falls Power & Paper Co., Kapuska- 

sing, Ont. 
2. “The Reisten Refiner,’ by KE. F. Walsh, 
Anglo-Canadian Pulp and Paper Mills, 

Quebec, Que. 


~I 


Wednesday, Sept. 21, 1955 


9:30 a.m. Panel Discussion—Regional Techniques for the 
Production of Groundwood for Newsprint. 
George E. Shipman, Donnacona Paper Co., 

Donnacona, Quebec, Moderator. 

South—C. C. Porter, Southland Paper Mills, 
Lufkin, Tex. 

Northeas-—W. F. Daniell, Great Northern 
Paper Co., Millinocket, Me. 

Canada—H. A. Paterson, Mersey Paper Co., 
Liverpool, Nova Scotia. 

West—N. F. Robertson, West Tacoma News- 
print Co., Steilacoom, Wash. 

2:00 p.m. Symposium—Cleaning and Bleaching, J. L. 
Parsons, Consulting Engineer, Waterville, 
Me., Chairman. 

1. “Hydrosulphite Bleaching of Groundwood,” 
by D. B. Sparrow, Scott Paper Co., Chester, 
Pa. 

2. “Multistage Bleaching of Groundwood Using 
the Peroxide and Hydrosulphite Processes,” 
by C. A. Richardson, Blandin Paper Co., 
Grand Rapids, Minn. 

3. “Peroxide Bleaching of Groundwood,” by 
Finch, Pruyn Co., Glens Falls, N. Y. 

4. “Tabular Summary of Bleaching Methods 
for Groundwood,” by A. A. Yankowki, 
Kimberly-Clark Corp., Neenah, Wis. 


In addition, several papers will be presented on the cleaning 
of groundwood by pressure-drop methods (Dirtec, Vortrap, 
Bauer cleaners). 


Sixth Testing Conference 


From woodlot to the end user, the production speeds of all 
phases of papermaking have increased greatly since the last 
war. This “speed-up” includes most converting, printing 
and consuming operations as well as the production of pulp, 
paper, and paperboard, per se. This increase in speed has 
created many new, and emphasized many old problems. 

The Testing Division of TAPPI is establishing a new stand- 
ing committee to develop and evaluate means needed to cope 
with these new conditions. Such tests must be simply and 
quickly made, must repeat their findings with measouable 
fidelity, and must supply the machine operator with informa- 
tion that will enable him to maintain the quality of his TO. 
duction within allowable standards. They should ae 7 
correct information, quickly enough, so that decisions en 
made in time to prevent the production of inferior or unsuit- 
able material. These tests will, of necessity, be in addition 
to and quite different from the TAPPI Standards (“referee”’ 
tests), and Suggested Methods which have been the res 

sibility of the Testing Division standing committees see 

Those willing to cooperate in the development and evalua- 


tion of testing methods, procedures, and instruments that can 
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be used as production controls, are urged to attend the Sixth 
TAPPI Testing Conference, Sheraton-Kimball Hotel, Spring- 
field, Mass., Sept. 28-30, 1955. 

Many converters, printers, and other users of paper and 
paperboard products, and of items made therefrom, do not 
realize what the Testing Division of TAPPI is doing in their 
behalf nor what additional work of that nature can be done. 
The Testing Division of TAPPI has the responsibility of de- 
veloping and of evaluating tests for any paper product, any 
product made from paper that is requested by any group will- 
ing to cooperate in the undertaking. This would include tests 
for raw materials, components, “in work’ tests, and tests 
upon the finished products. 

For example, standing committees have been formed to 
develop and evaluate testing procedures for 


Corrugated (components—board—hboxes) 

Shipping Sacks (components—bags—filled bags) 

Container (boxboards—cartons—printing characteristics) 

Packaging Materials (physical properties—special require- 
ments) 


Other, probably better known, Testing Division standing 
committees, can be grouped as follows: 


Testing Methods 

Microscopy—Optical Properties—Chemical Methods 
Testing of Raw Materials 

Fibrous Materials—Nonfibrous Materials—Wax 
Testing of Materials 

Pulp—Paper 


All interested in partaking of scheduled committee work 
or of establishing additional committee programs should at- 
tend the Sixth TAPPI Testing Conference at the Sheraton- 


Testing Conference members will visit the Strathmore 
Paper Co., West Springfield, Mass. 


Vol. 38, No.7 July 1955 TAPPI 


Get These 5. 
Money-Makers & 


No Alignment Problems—Universal 
joint coupling with Magic-Grip bush- 
ings corrects for misalignment of pump 
and motor. You save installation time, 
trouble, expense. 


Easy Maintenance — Space behind 
gland is wide open and easy to work 
in. Bearings are mounted in barrel 
for easy adjustment of clearances. 
Complete rotating element swings out 
as a unit for easier maintenance. 


complete 1 
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Get the Facts Now — You can get 
nformation on this and other Allis- 


Chalmers pumps especially designed for pulp 
and paper mills by contacting your nearest 


LLIS-CHALMERS .. 
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Quick Inspection — Rotating ele- 
ment may be removed, inspected and 
replaced in less than a half hour by 
one man. Two-unit construction and 
slots instead of holes for assembly bolts 


make work easy. 


Optional Suction Arrangements 
—Standard suction opening, 16-inch 
opening with feeder vane or H1- 
Density feeder, permits efficient, 
economizal handling of everything 
from clear liquids to 8% stock. Air 
binding problems are practically 
eliminated with this arrangement. 


A-C District Office or by writing Allis- 
Chalmers, Milwaukee 1, Wisconsin, and ask- 
ing for Bulletin 52B7112. 


Magic-Grip and Hi-Density are Allis-Chalmers trademarks. 


ALLIS -CHALMERS 


Paper Stock 


Complete Pumping Unit — Allis- 
Chalmers can supply a complete pump- 
ing unit — pump, motor and control — 
assembled and ready to install. No 
extra parts to buy. Installation is eas- 
ier, costs less. 
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Technifax Corp., Holyoke, Mass., will welcome visitors 
from the Sixth Testing Conference 


Kimball Hotel, Springfield, Mass., Sept. 28-30, 1955. There 
you can contact the chairman of the committee concerned 
with your project or else contact the chairman of the Testing 
Division of TAPPI, James P. Casey. 


Summary of the Sixth TAPPI Testing Conference 


Date—Sept. 28-30, 1955. 
Place—Sprinefield, Mass., Sheraton-Kimball Hotel. 
Kvents— 
September 28—Committee Meetings 
Reports on original technical work by committee mem- 
bers and on committee activities, discussions, future 
plans. 
September 29—Presentation of technical papers (titles 
and speakers to be announced next month). 
September 30—Mill visits to Strathmore Paper Co., and 
Technifax Corp. 
September 28-30—Exhibition of Testing Instruments. 
Wo. ScHOENBERG, Chairman 
Publicity Committee 
Sixth TAPPI Testing Conference 


Sixth Coating Conference 


The Sixth Coating Conference of the Technical Association 
of the Pulp and Paper Industry was held at the Hotel Statler, 
Cleveland, Ohio, on May 23-25, 1955. A total of 454 dele- 
gates attended the meeting, which thus closely approached 
the record-breaking attendance of 455 of last year’s Poland 
Spring conference. This year for the first time the conference 
was jointly sponsored by the Coating Committee under the 
chairmanship of R. T. Trelfa, Watervliet Paper Co., Water- 
vliet, Mich., and the Graphic Arts Committee under the chair- 
manship of C. A. Morton, West Virginia Pulp and Paper Co., 
Chicago, Ill. | 

The general chairman of the conference committee was 
John D. Davis, Mead Corp., Chillicothe, Ohio. Mr. Davis 
was assisted by the following committee members: J. E. 
Wilber, program, St. Regis Paper Co., Deferiet, N. Y.: L. H 
Silvernail, publicity, Dow Chemical Co., Midland Mich,- 
R. N. Thompson, exhibits, Calgon, Inc., Pittsburgh Bae 
Wm. Schoenberg, local arrangements, Lord & Schoenberg, 
Cleveland, Ohio. The local arrangements committee ancicte 
ing Mr. Schoenberg, consisted of the following members: 
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J. F. Richmond, vice-chairman, The Ace Electrotype Co., 
Cleveland; D. H. Bechtold, hotel liaison, Monsanto Chemical 
Co., Cleveland; R. C. Bascom, ladies’ affairs, B. F. Goodrich 
Chemical Co., Cleveland; 8S. B. Gulliford, registration, 
Gulliford Printing Co., Cleveland; C. M. Daggett, reception, 
Corn Products Sales Co., Cleveland; and T. M. Wells, mill 
visits, Moser Bag & Paper Co., Cleveland. Assisting Mr. 
Wilber on the program committee were: J. W. Swanson, 
Institute of Paper Chemistry, Appleton, Wis.; W. R. Willets, 
Titanium Pigment Corp., New York, N. Y.; C. G. Albert, 
Minerals and Chemicals Corp. of America, McIntyre, Ga.; 
and R. W. Hagemeyer, Wyandotte Chemical Corp., Wyan- 
dotte, Mich. 

The technical program, which was centered around the 
theme “Pigments in Paper Coating,” consisted of four tech- 
nical sessions and a discussion panel on the theme subject. 
The papers presented during the sessions are outlined briefly 
in the account that follows and will be published in full in 
future issues of Tappv. 

Features of the conference also included the official luncheon 
on Tuesday, May 24, exhibits by manufacturers of pigment 
mixing equipment, and visits to plants and mills in the area. 


Technical Sessions 


The conference was opened by General Chairman John D. 
Davis, Mead Corp., Chillicothe, Ohio, and R. T. Trelfa, 
Watervliet Paper Co., Watervliet, Mich., chairman of 
the Coating Committee. Mr. Davis introduced J. E. Wilber, 
St. Regis Paper Co., Deferiet, N. Y., chairman of the 
opening session. 

Mr. Wilber introduced Albert W. Wilson, Pulp and Paper, 
Chicago, Ill., who spoke on “The Future Outlook for Coated 
Papers from the Point of View of Advertisers, Publishers, 
Printers and Other Users.”’ 

Mr. Wilson discussed the new trend for greater eye appeal 
in packaging, publishing, and advertising to provide more 
incentive for impulse buying and the impact of this trend 
upon the coating industry. _ In view of what is happening to- 
day in the publishing world, the advertising world, and the 
supermarket, the speaker felt that the day is coming when 
most paper and paperboard will be coated by some means or 
other. Eyen newsprint may be coated in order to compete 
with other advertising media, but new tariff laws would be 
necessary to render this possible. 

In order to point out possible directions in which coated 
papers may be improved, Mr. Wilson presented a number of 
suggestions made by printers in the Chicago area as to what 
improvements they would like to see in the paper they are 
using. 

The second paper of the opening session was entitled 
“Method for Deaerating Coating Color” and was presented 
by John Gunning, Provincial Paper Co., Georgetown, 
Ont., Canada. Mr. Gunning discussed the results of en- 
trained air in coating, such as increased apparent viscosity, 
power leveling, pits and pin holes in the resulting coat. 
Since the Deculator, designed by Rotareaed of Canada, 
effectively removes air from paper stock, it was conceived that 
a similar apparatus might be practical for coating colors. 
An agreement was reached whereby Rotareaed would design 
and construct an apparatus and Provincial Paper Co. would 
evaluate it. 

Mr. Gunning described the construction of a stainless steel 
vessel at Georgetown with the necessary auxiliary equipment, 
such as vacuum pumps, color pumps and controls. Pre- 
liminary evaluations were carried out by cycling the coating 
in a closed system to show that there was no breakdown or 
harmful effects. It was established that air could be efficiently 
removed. The data obtained were used to redesign the equip- 
ment which was then installed on an air-knife coater. The 


results on the coated paper and machine operation were dis- 
cussed. 
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CORN PRODUCTS REFINING COMPANY MAKES A 


tarch to suit your specific needs 


IN ONE OF THESE FAMOUS BRANDS: 


HERCULES CORN STARCH EAGLE CORN STARCH 
GLOBE CORN STARCH and DEXTRINES LAM-O-DEX 
CORAGUM 


AMIJEL CORN STARCH 
FOXHEAD CORN STARCH 
FLEXIBLE CORN STARCH 


We shall be happy to have one of our technical 
service representatives give you an in-plant 
demonstration of the advantages to be found in 
these brands. For full information, write Corn 


Products Refining Co., 17 Battery Place, New 
York 4, N- Y- 


Globe, Eagle, Lam-O-Dex, Coragum, Amijel, 
Foxhead and Flexible are registered trade- 
marks of Corn Products Refining Company, 
New York, N. Y 
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The final paper of the Monday morning session was titled 
“An Electrostatic Process for Applying Dry Coatings on 
Paper” and was presented by Robert Reif, Battelle Memorial 
Institute, Columbus, Ohio. Mr. Reif described the electro- 
static process developed at Battelle for coating paper with 
dry coating materials in powder form. The coating material, 
suspended as a dust cloud in air, is charged electrically and 
deposited on the web with strong electrostatic fields. Mr. 
Reif described the general design and operation of the coating 
unit, the nature and preparation of the coating materials, and 
the types of coating made by the process. The author stated 
that the process may be used to apply many different resins 
and pigments, and to provide a wide variety of properties 1n 
coatings. 

The Monday afternoon session was under the chairmanship 
of C. G. Albert, Minerals and Chemicals Corp. of America, 
Edgar Bros, Division, Metuchen, N. J. 

Gerald Haywood, West Virginia Pulp & Paper Co., Luke, 
Md., was the first speaker of the session. Mr. Haywood 
described the manufacture of clay, chalk, and titanium di- 
oxide for use in paper coating, and the testing procedures 
which may be used to characterize these pigments. The 
author also discussed pigment characteristics that contribute 
to the formation of a good coated surface, and the ways in 
which pigments may be modified to make them more suitable 
for paper coating. Concluding with a discussion of synthetic 
pigments, Mr. Haywood described means of reducing ad- 
hesive demand, for example, by subjecting the wet pigment to 
pressure. 

The second paper of the session ‘‘Mineral Species in Coating 
Clays and Their Relationship to Flow Properties at High 
Solids Content,” by J. N. Swanson and G. Hemstock, The In- 
stitute of Paper Chemistry, Appleton, Wis., was presented by 
Mr. Swanson. Mr. Swanson discussed the x-ray defraction 
methods that have been used at The Institute of Paper 
Chemistry for the identification of the mineral species in 
fractionated samples of crude and commercial coating clays. 
Although kaolinite is the predominant mineral species in all 
coating clays, the author stated that small amounts of bento- 
nite were found in the finer particle size fractions of some clays 
and small amounts of quartz were found in the coarser frac- 
tions of others. Mica and/or illite were identified in all frac- 
tions of one coating clay. Mr. Swanson presented evidence 
that all these minerals can affect the flow properties of clays at 
a high solids content but amounts of ventinite or illite in the 
coating clays which cannot be detected by x-ray defraction will 
greatly increase the apparent viscosity. The authors have 
concluded from an examination of the relative importance of 
particle shape, size, and size distribution, dispersing agent 
requirement, and the niineral species that the variable vis- 
cosity of coating clays is due primarily to. the small variable 
amounts of ventinite-type minerals which they contain. 


The following paper, also by Messrs. Swanson and Hem- 
stock, was on “Clay Deflocculation and Its Effect on the 
Flow Properties of Clay Slips.’ The author described an 
experimental study of dispersing agent action as it affects the 
flow properties of coating clays. Evidence was presented 
showing that the pH and conic strengths of the intermicellar 
solutions and the structure of the dispersing agent anion are 
critical factors in determining the effectiveness of a defloc- 
culent for clays. The author discussed these observations in 
the light of modern theories of the stability of lyophobic 
colloids and present knowledge of the structure of laolinite 

The final paper of the Monday afternoon session, “Some 
Aspects of Dispersion” by W. R. Willets and L. E. Georgevits 
Technical Service Laboratories, Titanium Pigments our 
New York, N. Y., was presented by Mr. Willets. Mr. 
Georgevits is at present with the Borden Co., Bainbridge 
N. J. Fundamental concepts of dispersion with particular 
reference to titanium pigments. A powdered pigment con- 
sists of aggregations of smaller particles and mechanical work 
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is required to break them down into smaller units. Once so 
dispersed such units are free to move about and form different 
associations than existed in the original aggregates. They 
may be kept in the dispersed condition or flocculated by the 
addition of materials which will alter the charges on them. 
A primary particle is usually considered as one which can only 
be reduced in size by fracture, since it is questionable whether 
usual milling procedures reduce a pigment to this extent. 
The actual particle dealt with (“ultimate working unit”’) is 
usually a group of primary particles that retains its structure 
throughout the dispersion process. Such aggregates may be 
of dense or open structure. An agglomerate is usually con- 
sidered as a loosely bound aggregate formed by the dry 
handling of the pigment containing some absorbed air. A 
flocculate is usually considered as a loosely bound aggregate 
formed by the dry handling of the pigment containing some 
absorbed air. A flocculate is usually considered as a loose 
cluster of primary working units which were in the dispersed 
form prior to flocculation. 

The presence of oversize material in a coating color regard- 
less of whether it consists of hard or loosely bound aggregates, 
agglomerates, or flocculates is detrimental, causing poor 
finish, uneven printing, picking, and dusting. Furthermore, 
the maximum efficiency of a pigment is developed at a definite 
particle size and oversize particles detract from the develop- 
ment of maximum hiding power. 

The dispersion of pigments for use in coating color consists 
of reducing the size of the aggregates by mechanical means in 
the presence of a deflocculating surface-active material known 
as a dispersant. The effect of various dispersants on the 
preparation of water slurries of titanium pigments and other 
minerals varies and certain dispersants are incompatible with 
each other. Water hardness and pH also have a marked 
effect. The viscosity and total solids of a slurry have a defi- 
nite effect on the efficacy of milling. 

The flocculating effect of casein or isolated protein when 
added quickly to well-dispersed water slurries of titanium 
dioxide or clay may also be a cause of aggregates in the final 
coating color. Dried coating around tank edges, on agitators, 
elsewhere may also drop back into the color and cause ‘“‘sandy 
coatings” since they do not completely redisperse. 

The importance of proper dispersion cannot be over- 
emphasized as demonstrated by examples from experimental 
and commercial practice. 

Following presentation of the papers, a film entitled “The 
Ninth Element,”’ was shown by the Titanium Pigment Corp., 
New York, N. Y., depicting the mining of titanium ores in 
various parts of the world, and the processing of titanium 
pigments. 


May 24 Sessions 


On Tuesday, May 24, the morning session was under the 
Chairmanship of W. R. Willets, Titanium Pigment Corp., 
New York, N. Y. 

Mr. Willets introduced R. W. Hagemeyer, Wyandotte 
Chemical Corp., Wyandotte, Mich., who presented a paper 
entitled “Calcium Carbonate Pigments.” 

Mr. Hagemeyer discussed sources and methods of manu- 
facture of precipitated calcium carbonate, and presented 
photomicrographs of representive physical forms. After 
summarizing the relationships between particle size and coat- 
ing properties for a specific product, the author deséribed the 
performance of a 0.2-micron precipitated calcium carbonate 
in various adhesive systems both alone and in combination 
with other pigments. In concluding, Mr. Hagemeyer out- 
ined some of the future possibilities for calcium carbonate 
pigments. 

Clyde W. Leaf presented the next paper entitled ‘Aqueous 
Dispersions of Calcium Carbonate—Evaluation of Methods 
and Dispersants,” by Mr. Leaf and L. W. Liggett, Wyandotte 
Chemical Corp., Wyandotte, Mich. 
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KEEPS COMING... 
-o- AND COMES 


No slime formers . . . no contaminating organisms 
. . . no objectionable tastes, odors or colors . . . paper keeps 
coming without a slime break, and comes clean when a 
Wallace & Tiernan Chlorination system safeguards the fresh 


and white waters. 


Whether your mill produces pulp, newsprint, kraft. 
writing, tissue, or board. the quality of your product and the 
efficiency of your mill depend on clean, biologically pure 
water. For information on how to get biologically pure water 


most economically, write our Industrial Division. 
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25 MAIN STREET, BELLEVILLE 9, N.J. 
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Mr. Leaf described an investigation of some of the factors 
affecting the preparation of high solids, low viscosity, aqueous 
slurries of precipitated calcium carbonate. 

Using a crossarm mixer operating at moderate speeds, it has 
been found possible to prepare aqueous slurries of precipitated 
calcium carbonate (Wyandotte’s Purecal M) contaiming up 
to 70% solids by weight. The effect of a number of dispers- 
ants, both inorganic and organic, has been investigated. 

Yenerally, Mr. Leaf reported, the inorganic polyphosphates 
were found most effective. 

These high solids slurries have viscosities of about 10,000 
ep. and are slightly dilatant. Dilution to lower solids con- 
centrations gives thixotropic slurries with unexpectedly low 
viscosities—very much lower than would be found if the slur- 
ries were made up directly to the same solids concentration. 


Precipitated calcium carbonates ordinarily exist as aggre- 
gvates of small crystalline particles. Stirring the very high 
solids dilatant slurries causes the large aggregates to break 
down into the small ultimate particles. Slurries of these 
smaller particles are much less viscous than slurries of the 
larger aggregated masses at a given solids concentration. 

B. W. Rowland, Georgia Kaolin Co., Dry Branch, Ga., pre- 
sented the third paper of the Tuesday morning session en- 
titled “Progress Notes on Machine Coating.” Mr. Rowland 
presented a brief review of certain aspects of the machine 
coating problem. The author emphasized the importance of 
‘water mechanism” originally defined in terms of the “blotter 
test” and, more recently, ‘water release.” The water re- 
lease was originally related to clay but has more recently been 
found to relate not only to clay itself, but to the amount of 
dispersing agent, as does the high shear viscosity behavior. 
Mr. Rowland suggested that the effect of starch on coating 
color rheology and its water release become secondary to 
that of the clay under high shear conditions, and described 
the problems and procedures used by a Georgia kaolin pro- 
ducer to provide paper mills with suitable and uniform coating 
clays. 

“Varnish Resistance of Various Clays and Pigments” was 
the title of the fourth paper of the Tuesday morning session, 
presented by John C. Rice, Lowe Paper Co., Ridgefield, N. J. 
Mr. Rice described a laboratory study of the qualities of 
varnished coatings made with a variety of clays and white 
pigments. The author described the relationships between 
the per cent adhesive, varnished glass, and varnished bright- 
ness with these coating materials, and presented an evaluation 
of ink absorbency. 

The fifth paper of the session was entitled “Some Funda- 
mental Properties of Commercial Tales and Their Possible 
Application to Papermaking,” by R. S. Lamar and M. F. 
Warner, Sierra Tale and Clay Co., South Pasadena, Calif. 
The authors stated that the word “talc,” as applied to com- 
mercially available products, included a great variety of re- 
lated minerals and mixtures of such minerals. These 
products show variations in both chemical and _ physical 
properties from one grade to another and from one supplier to 
another. The mineral talc is a hydrous magnesium silicate of 
definite composition and physical properties. It has a Mohs 
hardness of 1 as compared with 2 for the pure kaolins or paper- 
making clays. Associated mineral impurities, contained in 
many commercial tales, show Mohs hardness of from 4 to 7. 
These talcs are unsatisfactory for papermaking because of 
excessive abrasiveness. The highly tremolitic tales mined 
in the Eastern United States are good examples of these abras- 
ive materials. Commercial tales consisting almost entirely of 
pure talc mineral are produced in California and Nevada 
Sa leh bies are noe nonabrasive and are adaptable to a 

ariety papermaking applications. These products are 
eae Be G.E. EN es ratings of 92 to 96 and particle 
size distributions showing | é ronan 
age particle size of He a oe pares oe es 
mum light scattering. Ces des eee 
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M. J. Landberge, General Dyestuff Co., Div., General 
Aniline and Film Corp., New York, N. Y., presented the final 
paper of the Tuesday morning session, entitled ‘Tinting and 
Coloring of Water Vehicle Coatings.” Mr. Landberge pre- 
sented a brief discussion of the various classes of dyestuffs and 
types of colored pigments used for coloring coatings, methods 
of application and fastness properties. 

The first item of the Tuesday afternoon session was @ paper 
entitled “A New Replica Technique for Making Electron 
Micrographs of Coated Paper Surfaces” by J. J. Comer and 
H. W. Stetson, Pennsylvania State University, State College, 
Pa., and 8. C. Lyons, Georgia Kaolin Co., Dry Branch, Ga. 


Prior electron microscope studies in this field have been 
limited to examinations of the coating materials in a dispersed 
state. Kaolinite finer than 2 microns was shown to consist 
mostly of flat, hexagonal plates, whereas particles greater than 
2 microns contain many “books” or large aggregations of. 
plates. Using such data, Woodward and Lyons postulated 
that the gloss developed by the finer clay sizes was due to their 
preferred orientation parallel to the surface of the coating, 
whereas the coarser stacked particles deposit so that the edges 
of their component crystal plates are at angles to the coating 
surface. 

The development of the preshadowed carbon replica 
method has afforded dramatic proof of the correctness of the 
hypothesis of Woodward and Lyons. Previous replica 
methods failed because of the porous nature of the sample or 
because the paper coating material could not be removed from 
the replica. Since both platinum shadowing metal and ‘the 
supporting carbon film are vaporized onto the surface and 
involve no liquid phase, porosity is not a great problem. The 
clay or other surface-coating material is readily dissolved in 
hydrofluoric acid while the platinum and carbon are unaffected. 
This technique has a very high resolving power, showing de- 
tail on the surface of individual kaolinite flakes. 


Papers coated with titanium dioxide, calcium carbonate, 
and zinc oxide were also examined by this technique and each 
is shown to have a characteristic structure. 

Following Mr. Comer’s presentation, a panel discuss‘on on 
pigments was held under John W. Swanson, moderator, 
The Institute of Paper Chemistry, Appleton, Wis. Members 
of the panel were the authors of the papers which had been 
presented, including C. W. Leaf, R. W. Hagemeyer, M."F. 
Warner, S. C. Lyons, J. J. Comer, W. R. Willets, G. Hem- 
stock, J. C. Rice, and M. J. Landberge. A full report of the 
discussions will be published in a forthcoming issue of Tappt. 


May 25 Sessions 


On Wednesday, May 25, a Graphic Arts session was held, 
sponsored by the TAPPI Graphic Arts Committee, under the 
chairmanship of C. A. Morton, West Virginia Pulp and Paper 
Co., Chicago, Ill. 


“Coated Paper Requirements for High-Speed Letterpress 
Printing” was the title of the first paper, presented by A. 
Glassman, R. R. Donnelly & Sons Co., Chicago, Ill. Mr. 
Glassman discussed the evaluation of coated paper surfaces in 
the light of requirements for high speed, high quality produc- 
tion of magazines and catalogs, and described a method for 
measuring the relative tolerance of coated papers to printing 
impression. The author also described a ‘“‘tensile at fold” 
test method which correlates with important aspects of bind- 
ery performance. 


7 The second paper of the Graphic Arts session entitled 
Coated Paper Properties and Their Relation to Printability 
and Print Quality in Lithography” was presented by R. F. 
Reed, Lithographic Technical Foundation, Chicago, Ill. 
Mr. Reed defined printability as the combined properties and 
condition of paper that affect its press performance. The 
properties involved are plasticity, curling tendency, pick 
Strength, moisture resistance, moisture absorbency, surface 
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Yankee Dryer Rolls...ana paper quality... 
get started right 


Here in this foundry is where many a paper 


mill’s quality control begins. 


Here is where strength is born to provide 
steam-tight dryer rolls. And here, too, the 
fine grain of the metal is assured. That is 
important, as you know, since the finer the 


grain the higher the polish. 


As you see from the small illustration, 
the Newport News Yankee dryer roll takes 
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Two fifty-thousand pound ladles pour the 
hundred-thousand pound casting for a 
large Yankee dryer roll. 


Newport News has equipment for casting 
and machining paper mill rolls up to 12 ft. 
in diameter, and to 320 inches in length. 
Output is numbered in the hundreds. And 
deliveries are prompt. Your inquiries are 


invited. 
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ink absorbency, and alkalinity. Conditions affecting press 
performance are flatness and freedom from dust, fibers, and 
foreign matter. The author defined print quality as the gen- 
eral appeal or attractiveness of the printed reproduction to 
the viewer. The attractiveness is largely subjective and 
involves realism in tone and color, contrast, smoothness or 
graininess of tones and solids, sharpness, and clarity of detail. 
These effects are to a certain extent interrelated and inter- 
dependent. The author felt that while they are subjective, 
the physical and optical properties that produce them should 
be capable of being measured once we have developed methods 
and gained sufficient experience. 

J. Homer Winkler, Battelle Memorial Institute, Columbus, 
Ohio, presented the following paper entitled “An Approach to 
the Printability Evaluation Problem.” Mr. Winkler dis- 
cussed the significance and extent of the printability problem 
and outlined the diversity of interests and concepts pertaining 
to its evaluation. Basing his discussion on Schaffert’s 
definition of printability, the author described the major 
factors affecting printability, and indicated the relations of 
the effects of paper, ink, and ink transference. Mr. Winkler 
suggested that the makers of paper, ink, and equipment and 
the printers should define the information they need and 
and that the relationships of these interests should be estab- 
lished as a first step in a program of research on printability. 
Following this a careful survey and analysis of work that has 
been done in this field should be made to correlate techniques 
and data. Mr. Winkler suggested that such an approach 
should then make it practicable to outline an effective pro- 
gram oi research concerning the effects of the three principal 
factors upon printability. 

The fourth paper of the Graphic Arts Session, “Effect of 
Smoothness and Compressibility on Printing Quality of 
Coated Paper’? was presented by W. W. Roehr, Kimberly- 
Clark Corp., Neenah, Wis. Mr. Roehr discussed the charac- 
teristics of coated book paper which influence its printability, 
such as surface levelness and compressibility, and described 
several new techniques that have been developed for evaluat- 
ing these properties. The Brush Surface Analyzer deter- 
mines smoothness by tracing the surface of a test strip with a 
small diamond stylus, the motion of which is magnified and 
recorded. An electronic device counts the number of surface 
depressions as well as their average width. Depressions 
shallower than any predetermined depth are automatically 
excluded. For compressibility measurements an apparatus 
has been constructed which will measure the thickness of a 
piece of paper with an accuracy of about 0.000025 in. at com- 
pressive forces up to 1000 p.s.i. The author described several 
applications of these techniques to studies of the relation of 
surface smoothness and compressibility to printing qualities. 
On coated book papers a good correlation was found between 
letterpress halftone printability and Brush smoothness values. 
Compressibility appears to play a minor role on heavily 
coated papers, but becomes increasingly important at lower 
coating weights. 

Following Mr. Roehr’s paper, a film entitled “Ink Film 
Splitting” was presented by O. C. Holland, Interchemical 
Corp., New York, N. Y. This was a motion picture study 
showing the way in which an ink film separates on laboratory 
pick testing equipment as well as commercial presses. 


Official Luncheon 


The official luncheon of the Sixth Coating Conference was 
held on Tuesday, May 24. Previous coating conferences have 
featured addresses by outstanding leaders in the paper in- 
cosy and ae ek, address was given by George K. 

erguson, president and general m : 5 
Ca Watowlice Mich. = Bo 

The master of ceremonies was John D. Davis, general 
chairman of the conference. Mr. Davis introduced the 
individuals seated at the head table and others who had 
contributed to the planning and organization of the conference 
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R. T. Trelfa, chairman of the Coating Committee, and C. A. 
Morton, chairman of the Graphic Arts Committee, spoke 
briefly on behalf of their respective committees, and K. 0. 
Elderkin, president of TAPPI, addressed the group on behalf 
of the national organization. 

Mr. Davis introduced Mr. Ferguson who spoke on “Coating 
Frontiers.” Commenting on the tremendous progress of the 
past 50 years in all fields of knowledge and human endeavor, 
Mr. Ferguson pointed out that probably not more than 15% 
of paper was coated, while today 59% of all book paper 1s 
coated, and it appears probable that in the not too distant 
future as much as 90% of the printing paper in this country 
will have a coating of some type. ; 

Progress in coating, Mr. Ferguson stated, will depend on 
three principal factors: mechanical improvements, new de- 
velopments in pigments and adhesives, and economics. 
Improved finishing methods and automatic inspection will also 
help to reduce costs. 

Mr. Ferguson warned against becoming so involved in our 
own work that we are not alert to the present-day threats to 
the realization of future freedom, peace, and material pros- 
perity. The tendency to deficit spending, inflation, and ex- 
tension of government ownership jeopardizes the possible 
attainment of these aims. 


Exhibits 


There were three exhibitors: the Cleveland Mixer Co., 
Bedford, Ohio; The J. H. Day Co., Inc., Cincinnati, Ohio; 
and The Patterson Foundry & Machine Co., East Liverpool, 
Ohio. Various devices for mixing coating colors were shown. 
Mill Visits 

On Wednesday afternoon, May 25, delegates were in- 
vited to visit the Ohio Boxboard Co., Rittman, Ohio; The 
Glidden Co., Cleveland, Ohio; or the Sherwin-Williams Co., 
Cleveland, Ohio. 

About 80 delegates visited Ohio Boxboard, which is one of 
the largest integrated boxboard plants in the country. The 
mill division has four cylinder machines with a combined capac- 
ity of 600 tons of paperboard daily. Of particular interest 
to coating men were the three machines equipped with 
Champion coaters for producing on-machine coated box- 
board. The folding carton plant is the country’s largest 
under one roof, and is equipped with 16 presses in addition to 
cutting and gluing equipment. The container department 
has two high-speed corrugaters and a Hudson-Sharpe printer- 
tinter for coating liner board, as well as many types of con- 
verting equipment. 

The printing division of the Sherwin-Williams Co. was 
toured by over 30 delegates who had an opportunity to see the 
facilities used by S-W to produce labels, stationery supplies, 
advertising materials, and various printing material for the 
company’s 775 branches and affiliates. 

Approximately 30 delegates visited the plant of the Glidden 
Co., where they observed the mixing and manufacturing of 
paint, enamel, and other industrial finishes, and toured the 
company’s research and development laboratory. 

“En Route’’ visits were also arranged, so that delegates who 
wished to do so could tour the following mills: the Hammer- 
mill Paper Co., Erie, Pa.; the Shellmar-Bettner Division, 
Continental Can Co., Mount Vernon, Ohio; the Consolidated 
Paper Co., Monroe, Mich. 


1956 Coating Conference 


The Seventh Coating Conference will be held at the Ben- 
jamin Franklin Hotel, Philadelphia, Pa., May 7 to 9, 1956. 
Joseph T. Loomer, Robert Gair Co., Uncasville, Conn., is 
general chairman of the conference and Chester G. Landes, 
American Cyanamid Co., Stamford Conn., is program chair- 
man. The theme of the conference will be “Adhesives for 
Paper Coating.” Anyone interested in supplying a paper 
for the conference should write to Mr. Landes. 
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New TAPPI Members 


Selden K. Adkins, Director, Technical Service, National 
Aluminate Corp., Chicago, Ill. Attended the University of 
Omaha. 

Douglas W. Ambridge. President and General Manager, 
Abitibi Power & Paper Co. Ltd., Toronto, Ont., Canada, a 
1923 graduate of McGill University. 

Nicholas Bachinski, Application Engineer, Reliance Elec- 
tric & Engineering Co., Cleveland, Ohio, a 1947 graduate of 
the University of Manitoba, and a 1953 graduate of Harvard 
University. 

G. Barette, Manager, Institut Belge de l’Emballage, Brus- 
sells, Belgium. 

Henry B. Barrow, Application Engineer, General Electric 
Co., Atlanta, Ga., a 1923 graduate of Virginia Military 
Institute. 

Stanley J. Batruk, Jr., Sales Engineer, The New Jersey 
Zine Co., New York, N. Y., a 1941 graduate of St. Peter’s 
College. 

Howard Baumgarten, Economist, Parsons & Whittemore, 
Inc., New York, N. Y., a 1948 graduate of the University of 
Michigan. 

Erwin Bettschen, Student, Oscar von Miller Polytechnikum, 
Munich, Germany. 

Gino P. Biasi, Student, State University of New York, 
College of Forestry, Syracuse, N. Y. 

Munro L. Boinest, Jr., Paper Mill Superintendent, Halifax 
Paper Co., Inc., Roanoke Rapids, N. C., a 1941 graduate of 
Virginia Polytechnic Institute. 

George A. Bowman, Sales Engineer, Dravo Corp., Pittsburgh, 
Pa., a 1938 graduate of the University of Maryland. 

Gerard Chapman, Chemist in Charge of Quality Control and 
Testing, Columbia Box Board Mills, Inc., Walloomsac Div., 
N. Hoosick, N. Y., a 1937 graduate of Massachusetts Institute 
of Technology. 

Punya Brata Chaudhuri, Chemical Engineer, Svenska Cel- 
lulosa A/B, Sundsvall, Sweden, a 1953 graduate of College of 
Engineering and Technology, Calcutta, India. 

Allen L. Christian, Paper Manufacturing Assistant, Kim- 
berly-Clark Corp., Neenah, Wis., a 1951 graduate of Carroll 
College. 

Harlan C. Craig, Industrial Engineer, The Foxboro Co., 
Foxboro, Mass., a 1938 graduate of the University of Illinois. 

Louis F. Cross, Jr., Assistant Sales Manager, The Black- 
Clawson Co., Pandia Div., New York, N. Y., a 1940 graduate 
of Stevens Institute of Technology. 

Thomas L. Draper, District Manager, Schenectady Resin 
Co. Div., Schenectady Varnish Co., Schenectady, N. Y., a 
1936 graduate of Washington University, and a 1944 graduate 
of Harvard University. 

Peter S. Dunnett, Technical Manager, Samuel Jones & Co. 
Ltd., London, England, a 1947 graduate of London University. 

Thomas W. Edwards, Jr., Staff Industrial Engineer, The 
Champion Paper & Fibre Co., Pasadena, Texas, a 1948 grad- 
uate of Georgia School of Technology. 

Antonio B. Espasa, Executive Vice-President, Fosforera 
Venezulana 8.A., Caracas, Venezuela, a graduate of the Uni- 
versity of Central Madrid with a Ph.D. degree. 

Robert J. Farrell, Control Engineer, Reliance Electric & 
Engineering Co., Cleveland, Ohio, a 1944 graduate of Fenn 


College. 
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Stanley P. Freedman, Plant Manager, Maryland Cup Co., 
Baltimore, Md., a 1942 graduate of the University of Maine. 

Donald A. Forbes, Chief Engineer, Fraser Companies Ltd., 
Edmundston, N. B., Canada, a 1934 graduate of the Uni- 
versity of Saskatchewan. 

George Gall, Director and Manager, Showalhaven Mill, 
Wiggins Teape & Nash Paper Mills Pty. Ltd., Bomaderry 
N.S. W., Australia. 

Andrew J. Gard, Chemical Development Engineer, Sersenes, 
Inc., Framingham, Mass., a 1939 graduate of the Universit 
of Akron, Ohio. ‘ 

James L. Henderson, Chief Engineering Dept., Champion 
Paper & iibre Co., Pasadena, Texas, a 1937 graduate of The 
Rice Institute. 

Arthur E. Irvine, Development Engineer, Bakelite Co. Div., 
Union Carbide & Carbon Co., New York, N. Y., a 1942 grad- 
uate of Detroit Institute of Technology. 

Joseph Kaltenbach, Chief Chemist, Chemische Fabrik 
Hoesch K.G., Duren, Germany, a 1931 graduate of the Tech- 
nical University, Aachen, with a Ph.D. degree. 

Edwin J. Kirkman, Technical Director, S/A Industrias 
Votorantim, Sao Paulo, Brazil, a 1934 graduate of the College 
of Technology, Manchester, England. 

Karl T. Kraner, Sales Application Research, Atlas Powder 
Co., Wilmington, Del., a 1942 graduate of Rutgers University. 

F. Otto Kreissler, Chief, Pulp & Paper Section, Lurgi Gesell- 
schaft fiir Chemi und Huttenwesen m. b. H., Frankfurt/Main, 
Germany. 

Walter A. Luce, Metallurgist, The Duriron Co., Inc., Dayton, 
Ohio, a 1943 graduate of Ohio State University. 

William G. Macmillan, Research Director, Indian Jute 
Mills Association Research Institute, Calcutta, India, a 1925 
graduate of Aberdeen University with a Ph.D. degree. 

Francis X. Manogue, Assistant Superintendent, Gilbraltar 
Corrugated Paper Co., Inc., N. Bergen, N. J. 

Raymond E. Marsh, Project Engineer, Walter Kidder Con- 
struction Co., Houston, Texas, a 1931 graduate of the Uni- 
versity of Maine. 

Joseph K. McConomy, Mill Manager, Gaspesia Sulphite 
Co. Ltd., Chandler, P. Q., Canada. 

Robert H. Nitz, Student, Western Michigan College, Kala- 
mazoo, Mich., a 1952 graduate of Valparaiso University. 

Richard G. Powell, Technical Service Representative, Mis- 
sissippi River Chemical Co., St. Louis, Mo., a 1951 graduate 
of Iowa State College. 

Robert C. Putnam, Chief Chemist, U. S. Testing Co., Ho- 
boken, N. J., a graduate of Boston University and Harvard 
University with a Ph.D. degree. 

Johan C. F. C. Richter, General Manager, AB Kamyr, Karl- 
stad, Sweden, a 1924 graduate of the Technical University of 
Norway. 

Frederick Schindler, Technical Representative, Petroleum 
Specialties Ltd., London, England, a 1948 graduate of Rens- 
selaer Polytechnic Institute. 

Edward M. Simon, Jr., Technical Service Representative, 
Atlas Powder Co., Wilmington, Del., a 1943 graduate of 
Drexel Institute of Technology. 

Mortimer Simons, Paper Chemist, Whiting Paper Co., 
Holyoke, Mass., a 1947 graduate of Rhode Island State 
College. 

Rodman B. Teeple, Jr., Technical Representative, Hercules 
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LODDING DOCTORS 


Special Applications 


Smooth Press Rolls . . Size Press Rolls 


Breaker Stack Rolls . . Sweat Dryers 


Coater Rolls . . Engraved Rolls 


Mule Rolls . . Saturating Presses 


Felt Rolls . Embossing Rolls 
Tension Rolls . . Rotogravure Presses 
Turn Around Rolls . . Gumming Rolls 
Waxer Rolls . . Laminator Rolls 
Fibre Pull Rolls . . Applicator Rolls 


Drum Dryers . . Conveyor Belting 


and other process machinery applications. 


LODDING ENGINEERING CORP. 


Worcester, Massachusetts 


CONSTRUCTION SERVICES FOR 
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THE PULP AND PAPER INDUSTR 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: 


@ Design and Construction of Pulp and Paper Mills 
@ Steam and Hydro-Electric Power Plants 

@ Power Studies 

@ Reports and Appraisals 

@ Recovery Plants, Extensions and Alterations 


For complete details on EBasco’s 4 (3 
various services send for ‘‘The Inside Story e "oy 

of Outside Help.”” Address Dept. P, . i BAS E 1) 4 
Two Rector Street, New York 6, N. Y. *o “” 


EBASCO SERVICES 


th$ U CONSTR 


REW YORK © bdtoeene 
e CHIC 
PORTLAND, ORE. eh wea eee ALEAS 


WASHINGTON, D. c. 
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Powder Co., Wilmington, Del., a 1948 graduate of Lehigh 
University. ——- 

Herschel L. Vallandigham, District Manager, Dicalite Div., 
Great Lakes Carbon Corp., Chicago, Ill. 

Ned Varner, Assistant Superintendent, Union Bag & Paper 
Corp., Savannah, Ga., a 1949 graduate of Alabama Poly- 
technic Institute. ; 

Raymond J. West, Vice-President in Charge of Production, 
The Stevens Paper Mills, Inc., Westfield, Mass. ; 

James B. Whitley, Assistant Technical Director, Clay Div., 
J. M. Huber Corp., Huber, Ga., a 1938 graduate of the Uni- 
versity of Georgia. 

Zina A. Wise, Jr., Sales, Griffith Rubber Mills, Portland, 
Ore. Attended Oregon State College and Portland Univer- 
sity. 


TAPPI Notes 


R. H. Atwood, formerly of the Penobscot Chemical Fibre 
Co., is now with the Standard Lime & Cement Co., Baltimore, 
Md. 

Alexander Babin, formerly with the Solo Cup Co., is now 
Engineer for the Crown Zellerbach Corp., Portland, Ore. 

R. Munden Bishop, Manager of Paper Chemicals Sales and 
Service for Hercules Powder Co. (Canada) Ltd., has moved 
his office from Burlington, Ont., to Montreal, P. Q. 

Walter C. Bloomquist is now Manager of the Application 
Department of the General Electric Co., Philadelphia, Pa. 

Richard Boehm, formerly student at The Institute of Paper 
Chemistry, is now Research Chemist for Kimberly-Clark 
Corp., Neenah, Wis. 

Frank A. Butler, formerly student at the University of 
Maine is now a Development Engineer in the Paper Service 
Division, Eastman Kodak Co., Rochester, N. Y. 

Percy J. Cox is now Technical Supervisor of the Consoli- 
dated Water Power & Paper Co, Wisconsin Rapids, Wis. 

Dante S. Cust, formerly of Aceite Casa S/A, is now Presi- 
dent and Director of Cia. Ind. de San Cristobal 8/A, Mexico, 
10 Ui 

L. Edward DeLauter, formerly of the Curtis Publishing Co., 
is now a Service Engineer for the West Virginia Pulp & Paper 
Co., New York, N. Y. 

Victor A. Denslow, formerly of the Cities Service Oil Co., is 
now Senior Salesman with Spencer Chemical Co., Western 
Springs, Ill. 

O. W. Frost, formerly of the Forest Fibre Products Co., is 
now General Manager of Oregon Fibre Products, Inc., Pilot 
Rock, Ore. 

F. X. Guimond is now Assistant General Superintendent of 
the Kipawa Mill, Canadian International Paper Co., Temis- 
kaming, P. Q. 

Frank B. Harlow is now Assistant Manager of Mills of the 
Penobscot Chemical Fibre Co., Great Works, Me. 

Lynwood 8S. Hatch, Vice-President of the Penobscot Chem- 
ical Fibre Co., Great Works, Me., has retired but will con- 
tinue as a Director. 

L. Almeider Huerta, Industrial Engineer of Celulosa Argen- 
tina S/A, Buenos Aires, Argentina, will be located at the Be- 
loit Tron Works, Beloit, Wis., for a year’s training as a design 
engineer of paper machinery. 

Gust (C. E.) Johanson is now Superintendent of the Sul- 
Coa Division, Penobscot Chemical Fibre Co., Great Works 
Me. 

Edward W. Keith is now Manager of Mills for the Penob- 
scot Chemical Fibre Co., Great Works, Me. 

; eee fe ae ee of the Clifton Paper Co., 
1s now Plant Kngineer for the Manistique Pul 
Manistique, Mich. peanibeasessese 

Edward F. Libby, General Superintendent of Maintenance 
and Construction for the West Virginia Pulp & Paper Co., has 
retired due to ill health. 

Robert I. Mason, Service Engineer for Hercules Powder Co. 
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a has been transferred from Burlington, Ont., to Montreal 
Frank P. Morrison is now Superintendent of the Soda Pulp 
Division, Penobscot Chemical Fibre Co., Great Works, Me 

Freeman 8. Perry is now Acting General Manager of ine 
Ward Paper Co., Merrill, Wis. ‘ 

John C. Rice is now Technical Director of ; : 
Co., Ridgefield, N. J. Sie 

Edward J. Romay (Romatousky), formerly with the Barrett 
Division is now Vice-President and Technical Director of 
Resi-Chem Corp., Swanton, Ohio. 

Frederick Schindler, Technical Representative for Petroleum 
Specialties Ltd., has been transferred from New York City to 
London, England. ‘ 

Lloyd D. Shand, of Monsanto Chemical Co., has been trans- 
ferred from Cleveland, Ohio, to St. Louis, Mo., as Assistant 
Sales Manager for Paper Chemicals. 

Arthur O. Spierling, Manufacturing Superintendent for the 
Hammermill Paper Co., retired on June 1. 

Robert W. Stoertz is now Pulp Mill Superintendent for the 
West Virginia Pulp and Paper Co., Charleston, S. C. 

Edward J. Sullivan, formerly of H. G. Craig & Co., Inc., is 
now in the Sales Department of The Bowaters Paper Co., Inc., 
New York, N. Y. 

Laurence P. Thompson, formerly of Personal Products Corp. 
is now a consultant at Chestertown, N. Y. 

J. Edward Vivian is now Director of Massachusetts Insti- 
tute of Technology, School of Chemical Engineering Practice, 
Cambridge, Mass. 

Ivar Vestby, formerly of Hunsfors Fabrikker, is now with 
A/S Forenede Papirfabrikker, Drawmen, Norway. 

Leo B. Wickstrom, formerly of Industrias Klabin de Parana, 
is now Technical Manager of Ortvikens Sulfitfabrik, Skons- 
berg, Sweden. 

Robert J. Yaeger, formerly of the Ansul Chemical Co., is 
now Sales Manager of the Great Northern Oil Co., St. Paul, 
Minn. 

Robert S. Young is now Superintendent of Manufacture for 
the Hammermill Paper Co., Erie, Pa. 


* * * 


Ir. J. Tromp, Managing Director of Van Gelder Zonen N.V., 
has succeeded C. F. D. Beuker as the official representative of 
his company in TAPPI. 


* * * 


Frank W. Egan & Co. has moved its office and plant from 
Bound Brook, N. J., to 36 8. Adamsville Road, Somerville, 
N. J. 

J. E. Rhoads & Sons has moved its executive offices from 
Philadelphia to Wilmington, Del. 


Industry Notes 


PRODUCTION 


In March the recovery of our economy from the low of last 
year continued as commercial and industrial activity persisted 
in its advance to a higher level. 

The Federal Reserve Board Index of industrial activity, at 
135, approached the 1953 high of 137, and the Gross National 
Product, a more inclusive measure, rose to an annual rate of 
approximately 370 billion dollars. 

To meet the nation’s large requirements for paper and 
paperboard, producers of these products have increased their 
output to a volume never before achieved. Asa result, pro- 
duction in each of the first three months has represented an 
all-time high for the given month, and output for the first 
three months is estimated to have been 7,177,000 tons. This 
exceeds the previous high achieved in the second quarter of 
1951, when the Korean War was in progress, by 2.5% and the 
first quarter of 1954 by about 10%. If, as many expect, the 
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_ Attempting the 


It isn’t reasonable to expect an all-purpose felt 
cleaner. You may have excellent results in cleaning 
a felt used on one run of stock, but find that the same 
cleaning material and method are completely unsat- 
isfactory on another stock. 


You Should Experiment! 
In the Magnus line of cleaners for paper mill work, 
there are several specific felt cleaning and recondi- 
tioning compounds, varying from Magnus Driac, the 
new acid felt cleaner for most fast-loading felts, to 
Magnus Feltex, which has proved its value in mildly 
alkaline cleaning of a wide range of paper mill felts. 
Magnus’s extensive experience in felt cleaning 
makes available practical and worthwhile advice on 
the Magnus Cleaner best suited to your particular 
felt conditioning problem. 


us: 
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MAGNUS CHEMICAL CO., INC. 
104 South Ave., Garwood, N. J. 


We'd like to increase the life of our felts ON 2.0... 
[J Can we clean while running? How? 


LJ Send us your recommendations, or, if necessary, ask us for 
more data 


(J Send Paper Mill Cleaning Handbook. 
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DYESTUFFS 


and 


AUXILIARIES 
for the Paper Industry 


% BEATER  %& CALENDER 


% COATING MACHINE 


% ANILINE PRINTING 


dyestuff makers since 1859 


GEIGY DYESTUFFS 


DIVISION OF GEIGY CHEMICAL COKPORATION 
89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


APPLETON, WIS. * NEW ENGLAND: NEWTON UPPER FALLS, MASS. > CHARLOTTE, N.C. * CHICAGO 
LOS ANGELES +» NEW YORK © PHILADELPHIA + PORTLAND, ORE. * TORONTO, CANADA 


IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 


THWING-ALBERT 
ELECTRO- 
HYDRAULIC 
TENSILE 
TESTER 


Self-Contained ELECTRO-HYDR 
hundreds of pendul so 
shockless loading. Niwenecces® 


Ranges: Literally grams to tons i 


Can be operated at con 
given time interval. 


Cyclic operation under load or ex 

Finger tip control. 

Strain gage weighin 

Pulling speeds infin 
per minute. 


Completely adjustable operation’in both directions of stroke 


THWING-ALBERT INSTRUMENT COMPANY 


5383 Pulaski Avenue 


LIC drive — proved by 
ors. Smooth — eyen — 


n one instrument. 
stant rate of extension or, to break in 


: tension at high or low rates: 
One switch for routine tensile testing. 

8 is frictionless and without inertia. 

itely variable between 1/10 and 25 inches 


Philadelphia 44, U.S.A. 
103 


automobile and construction industries operate at reduced 
levels in the latter half of the year, and the pace of business 
activity is slowed, it would seem to follow that this industry 
too will produce at less than the current volume, and produc- 
tion for the year will be somewhat less than that arrived at by 
projection of the first quarter output. 

While all major grades show an advance over last year, 
however, it should be noted that to a large degree the improve- 
ment has been concentrated in paperboard, building-board 
and newsprint, these three segments accounting for 73% of 
the increase over the first quarter of last year. 

In March, production for each of the major groups was large 
with the result that output for the industry was at an esti- 
mated all-time monthly high of 2,577,000 tons. ' 

The production of printing papers for the month is esti- 
mated to have been 331,000 tons. This was 11% more than 
in February and represented a 3% gain over March of last 
year when 322,000 tons were manufactured. The volume of 
new orders received during the month was larger than that of 
shipments, with the result that the tonnage represented by 
unshipped orders rose to 377,000 tons. 

Fine paper mills continued to produce at a record pace as 
135,000 tons were manufactured. By the end of the first 
quarter this group of mills had produced slightly in excess of 
372,000 tons. This represented a gain of 14% over the first 
quarter of 1951, the record year for these mills, and a gain of 
16% over the first quarter of 1954. For the third successive 
month, shipments were in excess of production, causing a fur- 
ther reduction in stocks on hand to 104,000 tons. New orders 
again were larger than shipments and by the close of the month 
unshipped orders had risen to 78,000. 

The production of coarse paper continued its month to 
month advance in March as 323,000 tons were manufactured. 
This represented an increase of 10% over the previous month 
and a 6% advance over March of last year. For the year to 
date output of these papers was 918,000 tons, 5% more than 
in the record year of 1951 and about 5% more than in 1954. 
During the month new orders were approximately 20,000 tons 
larger than shipments, causing the backlog of orders to rise to 
172,000 tons. 

Tissue paper mills which, since the end of World War IT, 
have, with a single exception, established a new production 
record each year, appeared well on the way to another such 
year as their March output of 148,000 tons caused the total 
for the quarter to be about 417,000 tons. This was 4% more 
than for the first quarter of 1954. 

The production of newsprint also continued strong as out- 
put for the month amounted to 125,000 tons, the largest 
monthly domestic production of this paper in more than 20 
years. In the first three months 345,000 tons were manu- 
factured, 24% more than for the same period in 1954 and 32% 
more than for the first quarter of 1953. 

Through the end of April this year United States mills 
turned out 93,078 tons or 24.6% more newsprint than in the 
first four months of 1954 while output in Canada also was 
78,105 tons or 4.0% greater than in the corresponding period 
of last year, thus the continental increase totaled 171,183 tons 
or 74%. 

Paperboard was produced in record volume in March as an 
estimated 1,207,000 tons were manufactured. For the year 
to date this segment of the industry has been chiefly respon- 
sible for the industry advance over last year, accounting for 
about 50% of the added tonnage. During the month the 
volume of new orders received amounted to 1,304,000 tons, 
causing the backlog of orders to rise to 449,000 tons at the 
close of the month. 


PuLPWwoop 


Pulpwood receipts for January and February totaled 5,513,- 
000 cords, an increase of 732,000 cords above last year. Do- 


see receipts increased 674,000 cords and imports 58,000 
cords. 
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| Consumption of pulpwood for the first two months of this 
| year was 5,192,000, an increase of 615,000 cords. Consump- 
# tion can be expected to continue at a high rate in view of an- 
ticipated high-level wood pulp production. 
| Inventories continued to increase, totaling 5,563,000 cords 
4 at the end of February, 348,000 cords more than at the end of 
) January, but 271,000 cords less than at the close of February 
| 1954. 


| Woop Putp 


Wood pulp production for the first two months of this vear 
} was 3,219,000 tons, an increase of 358,000 tons over produc- 
tion for the January-February period last year. This sharp 
; increase can be attributed in part to the several new mills 
) which came into production during 1954. 

Record high paper and board production, estimated for the 

first quarter at 7,100,000 tons, was a major factor in substan- 
tially increasing wood pulp consumption in the first two month 
of this year above that for the comparable months in 1954. 
Consumption for January and February was 3,319,000 tons, 
an increase of 330,000 tons over the same period in 1954. 
Imports for January and February totaled 308,913 tons, a 
¢ decline of 7,721 tons under imports for the comparable months 
}in 1954. The sharp decline in imports in February from over- 
* Seas, principally from Sweden, was due in part to the severe 
winter conditions impeding shipments from usual ‘‘open 
water” ports. Imports from Canada, on the other hand, 
+ showed an increase of 13,562 tons. 
Exports have continued at a high rate and for the first two 
; months of this year totaled 97,000 tons, an increase of 63,000 
} tons. Expectations are that exports will amount to over a 
half a million tons this year. 

Inventories at the end of February were 656,000 tons, a 
- decline of 10,000 tons under inventories at the end of January. 
| Pulp mill inventories at the end of February were 168,000 
tons and inventories at paper and board mills totaled 488,000 
tons. 


| 


WASTE PAPER 


Receipts of waste paper for January and February are re- 
ported as slightly above last year, 1,301,000 tons as against 
1,249,000. With continuing high board production, receipts 
| can be expected to remain at a fairly substantial level. 

Waste paper consumption for the first two months of this 
year has been averaging about 20,000 tons a month above the 
_ comparable months of last year and, with estimated paper and 
board production in March at a record high, consumption 
continued strong through the first quarter. Two months 
consumption amounted to 1,363,000 tons as against 1,288,000 
tons for January-February last year. 


| AUSTRIA 


The year 1954 was a special year for the Austrian pulp and 
paper industry, inasmuch as it marked the completion of the 
Austrian Government’s four-year investment program in this 
industry, which was financed largely by FOA funds. 
The last projects of the long-term investment program of 
the Austrian pulp, paper, and cardboard industry were com- 
pleted in 1954, as a result of which the capacity of this in- 
| dustry increased by about 50% as compared with 1949. 
Because of the large demand for pulp, paper, and cardboard 
on the domestic and foreign markets, the monthly output of 
this industry rose steadily during 1954, and for most of the 
i| period from July to October almost all mills operated at close 
to capacity. ; 
A comparison of 1954 production figures with those of 1953 
| shows that total mechanical and chemical wood pulp produc- 
_tion increased by more than 110,000 short tons or 24%. 
About two-thirds of the additional output were consumed by 
the domestic paper and cardboard industry as well as by bee 
two rayon mills in Austria, while the remaining third was ex- 
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A GREAT 
LIFE SAVER 


A Ross Midwest sight flow indicator on a 
dryer discharge line is often a great life 
saver —“worth its weight in gold” when at 
a glance it warns you that the condensate 
is not flowing as it should. 

Constant scouring action keeps the win- 
dow visible front or sides. 

Not at all expensive and every dryer 
needs one. 

An all-bronze fitting with heavy Pyrex 
window. Effective for pressures up to 125#. 
Built for pipe sizes 42”, %4”, 1” and 1142”. 
Available with or without non-corroding 
temperature indicator. 

Thousands in service. Order yours now. 


ROSS MIDWEST FULTON CORP. 
DAYTON, OHIO 


A SUBSIDIARY OF J. O. ROSS ENGINEERING CORPORATION 


CONVERT STARCH 


1 This is a preweighed unit... eliminates weighing errors 


2 Control is flexible because of small size tablets 
3 Convenient to use 
4 Rapidly soluble 


5 Economical — costs no more than powder 
2,006 tablets to a carton 
of 80 envelopes containing 


25 tablets each 


WALLERSTEIN COMPANY, INC. 180 MADISON AVE., NEW YORK 16 


SYPHON ELBOW 
— Permits use of 
straight pipe for 
syphon. Can be 
inserted or with- 
drawn right 
through the joint. 


WRITE FOR INFORMATION 


on this Type JP. Johnson Joints have 
written an unmatched service record 
. are first choice in mills all over 


the country .. . and can fit all operat- 
ing needs, 


ASSEMBLY PLATE— 
Holds internal parts 
of joint in position 
when head is re- 
moved. 


y’ 


The Johnson Corporation 
a ie 


843 Wood St., Three Rivers, Mich. 
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ported. In 1954, total domestic consumption of wood pulp 
was 22% higher than in the previous year while wood pulp 


exports rose 20%. 

Annual production of cardboard and paper exceeded the 
1953 output by about 91,740 short tons, or 23%. In this 
case more than half of the additional output was exported. 
Total paper and cardboard exports increased by 27%; sales 
on the domestic market rose 24% as compared with 1953. 

While the volume of exports of wood pulp and paper and 
cardboard in 1954 were, respectively, 20 and 27% higher than 
in 1953, the value increased by 40 and 41%, respectively. 
This was due to an improvement in the price situation on the 
export markets, which had been very unfavorable in 1953, and 
to an improvement in quality. In spite of higher export re- 
turns, however, the prices obtained on foreign markets for 
most types of Austrian paper were lower than domestic paper 
prices. 

One of the exceptions to the above rule was newsprint, the 
average export price of which rose by 20% from about 3015 
schillings ($116) per ton in 1953 to 3607 ($139) in 1954. The 
domestic price of newsprint, on the other hand, after rising 
20% to 3400 schillings ($127) per ton in March 1954, was held 
down to that level for the remainder of the year by the Govern- 
ment. 

The aforementioned increase in the domestic newsprint 
price had been due to increases in costs of materials: foreign 
coal, sulphur, pyrites, paper machine felt, kaolin, and several 
other auxiliary materials, plus the primary material, wood 
pulp. The following is the background of the increase in the 
domestic price of wood pulp: 

As a result of a sharp increase in domestic pulpwood prices, 
certain cellulose producers, found it impossible to maintain 
their cartel prices, and the cellulose producers’ cartel was dis- 
solved at the beginning of 1954. In March 1954, the average 
domestic prices for unbleached and bleached sulphite pulp 
increased from 3200 ($123) and 4000 ($157) schillings, respec- 
tively, to 3600 ($139) and 4400 ($169) schillings, and by 
January 1955 (as a result of further increases in pulpwood 
prices) to 3950 ($152) and 4700 ($180) schillings respectively. 

Because of the fact that higher prices could be obtained on 
foreign markets than on the domestic market, there were some 
difficulties in the supply of those domestic paper mills which 
have no pulp mills of their own, since independent pulp pro- 
ducers increased their exports at the expense of the domestic 
supply. However, these difficulties were soon overcome by 
internal arrangements of the pulp and paper industry. 

A greater difficulty, lasting throughout 1954, arose from the 
steadily increasing exports of pulpwood, which resulted in in- 
creasing shortage and rising prices on the domestic pulpwood 
market. The high demand for wood elsewhere in Europe 
had caused this boom in Austrian wood exports, which in- 
creased 50% from 4 million to 6 million cubic meters—be- 
tween 1951 and 1954. From March to December 1954, do- 
mestic pulpwood prices increased 50%. At the same time, 
as exports of those kinds and sizes of wood needed by pulp 
mills rose sharply in 1954, Austrian pulp mills were forced to 
use wood usually bought by sawmills, or other types of wood 
not previously used for pulp production, such as cheap wood 
slabs and the waste of sawmills and the woodworking industry. 
Ths use of sawmill wood meant that certain types of wood 
were used uneconomically; furthermore, since sawmill wood is 
more expensive than pulpwood, and since pulp mills had to 
outbid sawmills, it caused a further increase in the production 
costs of pulp mills. 

Basically, the existing price conflict between the pulp and 
paper industry and the wood owners stems from the following: 
wood owners attempted to obtain nearly the same high prices 
on the domestic market as they had been able to get on export 
markets. Pulp mills usually passed on these increases ¢o the 
domestic paper mills only reluctantly and infrequently, be- 
cause of their dependence on the latter. Where pulp prices 
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i were thus increased, the paper mills were not allowed to in- 
crease domestic paper prices, for the reason mentioned above. 
This is illustrated by the fact that, from March through De- 
icember 1954, pulpwood prices increased about 50%, average 
wood pulp prices only about 7%, and paper prices not at all. 
However, at the end of 1954, as wood prices continued to 
+ ascend, the paper industry approached the government with 
the request that the government either impose a domestic 
price ceiling on wood or permit an average 12.6% increase in 
)domestic paper prices. The government chose another 
alternative; it imposed severe restrictions on exports of round 
timber and sawn lumber and, subsequently, lifted the import 
| duties on wood. On March 2, 1955, the government finally 
agreed to an 8.8% increase in domestic newsprint prices—from 
3400 ($121) to 3700 ($142) schillings per ton, effective March 
| Ho 95o. 


Prices of other kinds of paper remained unchanged because 
i) the government considered the 8.8% increase in newsprint 
| prices, together with the wood export restrictions and the other 
aforementioned measures, adequate to stabilize the situation. 

The rise in wood prices had, of course, also affected the card- 
board industry. In mid-November, when raw material costs 
! of cardboard mills were already 30 to 40% higher than in the 
spring, this industry raised its prices by an average of 10%. 
‘Thereupon cardboard-converting mills also increased their 
| prices up to 10%. This relatively large increase in prices of 
finished cardboard products was to compensate not only for 
the higher cardboard price but also for wage increases, which 
had been granted by this industry during the second half of 
the year. This increase had no adverse effect on Austrian 
consumption; in December 1954 and January 1955, cardboard 
sales in the domestic market were 770 and 1320 short tons 
higher than in the corresponding months of 1953. (It may 
also be stated, incidentally, that the increase in newsprint 
prices which became effective on March 15, will not mean a 
decrease in domestic paper consumption.) 


Wood Pulp Production 


Production of mechanical pulp in 1954 amounted to more 
than 152,240 tons, an increase of 20% over 1953, and 68% 
over 1949, when production amounted to about 90,750 tons. 
This large increase was achieved between 1949 and 1953 


= 


} through new construction or modernization of wood prepara- 


tion plants, installation of 14 new grinders, construction of 
silos and other investments which were carried out with the 
financial and technical assistance of the United States. The 
remarkable increase in productive capacity from approxi- 
mately 110,000 tons in 1949 to 154,000 tons in 1954 was neces- 
sary in order to provide an adequate supply for the Austrian 
paper and cardboard mills, which sharply increased their ca- 
pacity during those four years. 

The largest investments in the chemical pulp industry were 
made in the sulphate pulp sector. Prior to these investments, 
_ Austrian production of sulphate pulp and sulphate paper was 
| relatively small in proportion to total pulp and paper produc- 
tion. In 1937 sulphate pulp production amounted to 
only 24,970 tons, or 9% of the total output of paper pulp. 
Since in 1937 the consumptive capacity of the Austrian sul- 
phate paper mills was only 16,500 tons, the surplus sulphate 
pulp had to be exported. At the same time, however, the 
annual output of 16,500 tons of sulphate paper was insufficient 
to cover domestic requirements, making it necessary to import 
additional quantities from Sweden and Finland. 

No investments were made during the war, and domestic 
requirements for sulphate paper increased in the postwar pe- 
riod, so that the discrepancy between supply and demand for 
sulphate paper constituted a serious problem. For these rea- 

sons, the expansion of existing sulphate pulp and paper car 
pacity was given particular attention in planning the long- 
term investment program of the Austrian pulp, paper, and 
cardboard industry. In view of the large domestic and ex- 
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Keep Moisture Content 
within 0.5%... automatically 


New Stickle System Maintains 
Exact Moisture Content 
Desired ... Restores Proper 
Moisture Content After Breaks 
Up to 8 Times Faster 


Now in operation at leading mills, the new Stickle Pres-Ten- 
Trol automatically maintains exact moisture content desired 
within 0.5% ... restores proper moisture content after 
breaks up to 8 times faster than former methods. Records 
or indicates moisture variation of sheet and steam pressure 
in dryers ... eliminates time-consuming hand adjustment of 
sieam flow to dryers ... cuts steam consumption . . . reduces 
customer complaints. Get the facts on how to end your 
moisture control problems... in Stickle bulletin 360-C. 


STICKLE STEAM SPECIALTIES COMPANY 
2209 Valley Ave. * Indianapolis 18, Ind. 


Moisture Control Systems 
Dryer Drainage Systems 
Feed Water Heaters 
Vacuum Pumps 

Micro Adjustable Orifices 
Differential Control Valves 


by our own engineering staff 


by our own construction crews 


by our own service specialists 


of Corrosion-Resistant 


LININGS and 
TILE TANKS 


Designed and installed to meet the exact 
chemical and physical requirements of each 
installation, Stebbins linings and tile tanks 
are famous for their efficiency and economy. 


Wherever you are — whatever your corro- 
sion-resistance problem may be — it will pay 
you to take advantage of Stebbins’ unequalled 


experience and facilities. 


Engineering and Manufacturing Company, Watertown, N. Y. 


Write for Bulletin A-153 


STEBBINS ENGINEERING CORP. — 1504 TOWER BLOG., SEATTLE, WASH. 
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port demand for sulphate pulp and paper, the one large sul- 
phate pulp and paper mill in existence was expanded and a 
second large mill built. As a result of these two projects, 
which were completed in 1953 and 1954, productive capacity 
increased from about 27,500 tons in 1949 to about 88,000 tons 
in 1954. Actual production in 1954 amounted to almost 81,- 
400 tons, close to 110% higher than 1953, when the new sul- 
phate mill was not yet completed, and almost 370% higher 
than 1949, before the investment program started. 


Exports 


In 1954, Austrian wood pulp mills exported 151,344 tons, or 
27% of their annual output. This quantity was about 20% 
higher than in 1953 and 106% higher than in 1949. As a re- 
suit of the large expansion of wood pulp production during the 
same period, this increase in exports did not involve a reduc- 
tion in domestic supply; on the contrary, the greater part of 
the additional output since 1949 was made available to domes- 
tic paper and cardboard mills. 

In 1954, the largest quantities of Austrian pulp of all kinds 
were shipped to Italy; second in importance was Western 
Germany. Relatively large quantities were also exported to 
Switzerland (primarily bleached sulphite and unbleached 
sulphate) and France (largely bleached sulphite). 


imports 


Imports of wood pulp in 1954 totalled more than 14,300 
short tons, as compared with imports of about 88 and 1980 
tons in 1949 and 1953, respectively. This sharp increase is 
to be attributed to the tense supply situation which temporar- 
ily existed for certain independent paper and cardboard mills. 
Because of import liberalization these mills were able to ob- 
tain pulp from abroad when it was not available on the domes- 
tic market. In spite of this sharp increase in 1954, imports 
remained small as compared with total domestic consumption. 


The largest quantity of pulp was imported from Western 
Germany; it consisted largely of dissolving pulp. The quan- 
tities imported from other countries such as Finland, Great 
Britain, Italy, Sweden, and Yugoslavia were negligible. 


Paper and Cardboard Production 


During the past four years, investments in paper mills in- 
cluded the installation of modern stock preparation plants 
for 29 paper machines and of five waste paper preparation 
plants. Twenty paper machines were rebuilt and thirteen 
new ones installed; all these new machines have modern fiber 
recovery equipment. In addition to investments in paper 
production, 29 paper processing departments in paper mills 
were modernized. (Some of the new paper machines were 
originally intended to replace old and inefficient machines. 
However, because of the export boom, all machines remained 
in operation.) 

Annual production capacity in 1954 amounted to about 
440,000 tons as compared with 385,000 tons earmarked in the 
investment program and as compared with a capacity of ap- 
proximately 291,500 tons in 1949. Since largely newsprint 
and cheap wrapping paper are being produced on the old ma- 
chines, mechanical pulp capacity also had to be kept higher 
than originally planned. As soon as the current market 
situation eases this old production equipment for paper and 
pulp will be taken out of operation, which will cause a decrease 
of capacity, but also a decrease of production costs. 


The total paper output in 1954 amounted to almost 401.- 
720 tons exceeding the output of the previous year by almost 
77,000 tons or 23%. As compared with 1949, the increase 
amounted to 154,00 tons or almost 638%. The largest in- 
crease (100%) over 1949 was in the production of special 
paper; 1.e., thin paper grades, such as cigarette paper, tissue 
paper, M. G. cap, etc., where important investments were made 
in an attempt to increase specialization of Austrian paper pro- 
duction. However, the production of other grades also rose 


90 A 


more than 50% over 1949. In the case of sulphate wrapping 
paper (which prior to investments had been produced solely 
by one large mill) a former sulphite paper mill rebuilt one of 
its machines and started production of sulphate wrapping 
paper. 

Investments in cardboard mills, most of which are small, 
covered the modernization of their power and steam installa- 
tion, the building of modern drying plants (in order to make 
them more independent of changes in weather), as well as the 
installation of new and the modernization of old cardboard 
machines. Annual capacity is estimated to have increased 
from about 82,500 tons to 93,500 tons between 1949 and 1954. 
During the same period actual production rose from roughly 
57,970 tons to 85,250 tons, an increase of 47%. The output 
of machine-made cardboard increased most sharply, in com- 
parison with other types. In this sector of cardboard pro- 
duction, two existing machines have been modernized and 
one completely new machine with an annual capacity of about 
13,200 tons has been installed since 1949. 


Exports 


Following the 1952 slump, Austrian paper exports have 
been steadily on the increase since mid-1953, and it is believed 
that the 1954 boom will continue through 1955. 


Total annual exports in 1954 amounted to 231,196 tons, 
which represents a 27% increase over 1953 and an increase 
of more than 128% as compared with 1949. This rise covered 
all types of paper; the largest expansion occurred in wrapping 
paper exports, largely as a result of the increase in Austrian 
sulphate paper capacity. 

As in previous years, Austrian paper was sold to about fifty 
countries. As a result of the investments made during the 
past years, the Austrian paper industry was in a position to 
compete successfully with foreign producers. In this con- 
nection, it may be pointed out that during 1954 Austria was 
competing for European markets not only with Scandinavian 
producers, but also, for the first time, with Canada. 


In spite of the large increase in both paper and cardboard 
exports, sales to the domestic market were also increased by 
more than 20%. Based upon domestic sales and import 
figures, it is estimated that Austrian paper and cardboard 
consumption increased from approximately 57.2 lb. per 
capita in 1953 to about 66 pounds in 1954. While 53% of the 
domestic paper and cardboard production was exported in 
1954, a further increase of the Austrian per capita consump- 
tion to about 110 pounds (which is considered to be the West- 
European average) would involve a reduction of exports to 
approximately 20% of the present production. 


Imports 


Total paper imports in 1954 amounted to about 3190 tons, 
about 1210 tons less than in 1949, but 1540 tons more than in 
1953. The fact that paper imports in 1954 were larger than 
in the previous year when the domestic capacity was consid- 
erably lower needs some explanation. This explanation is 
given by a comparison of the types of paper imported in 1949, 
1953, and 1954. It shows that in 1949 more than 3938 tons, 
or 88% of the total quantity of paper imported, consisted of 
wrapping paper (largely sulphate wrapping paper). As a 
result of the expansion of domestic production of this kind of 
paper, imports had decreased to about 750 tons in 1953, and 
in 1954 amounted only to about 382 tons. The greater part 
of the 1954 imports consisted of parchment and other grease- 
proof paper, which is not produced in sufficient quantities in 
Austria. Imports of book and writing paper show no signifi- 
cant change in the three years under comparison, only special 
types of paper, such as art printing paper, being purchased 
abroad. However, a sharp change is noted in imports of 
special paper. Although domestic production of various 
kinds of special paper, such as cigaret paper, tissue paper, 
etc., had also been expanded between 1949 and 1954, imports 
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. lishers allegedly was cut by 50%. 


increased from 198 tons in 1949 to about 506 tons in 1953 and 
almost 2,398 tons in 1954. About 2200 tons of the latter were 


special colored paper, which is not available in Austria in 
sufficient quantities. 


To some extent, the increase in total paper imports in 1954 
was the result of the liberalization of paper imports which be- 
came effective at the end of 1953. Because of the export 
boom, paper mills were temporarily not in a position to fill 
domestic orders in the time requested; in such cases, customers 
may have preferred to buy the required quantities abroad, in 
spite of the existing domestic production. By far the largest 
quantity of foreign paper was purchased in Western Germany. 


British West AFrRica 


Plans for the development of several new industries in the 
Gold Coast were made known by the Industrial Development 
Corporation. Survey work by a firm of London consultants 
on a paper mill will start shortly. The estimated cost of the 
mill is set at £500,000 ($1,425,000). 


East GERMANY 


Asa result of inadequate cellulose production and deteriora- 
tion of the equipment of paper factories, the paper supply has 
been reduced. During February the paper allocation to pub- 
State owned industry and 
trade were ordered to reduce paper consumption by 90%. 
Only printers and publishers of political propaganda leaflets 
seem to be free from restrictions. 


Paper factories reportedly have dismissed 1400 employees 
since January. Their production quotas for the first quarter 
were reduced by 30%. Even some paper export contracts 
have had to be cancelled. This is especially true of exports 
of high quahty paper products. 

While these reports are unconfirmed, the paper shortage 
seems to have become chronic. 


FINLAND 


The Fragmit building board is an original Finnish product, 
manufactured from fibers of reed stalks with inorganic bind- 
ing material. The reed stalk is composed of an outside hard 
layer and an inside layer of a woody structure. The reed 
stalks are split lengthwise and the inner woody part, which in 
whole reed stalks can constitute a seat for different kinds of 
insects, is impregnated with an inorganic, bacteria-killing, 
binding substance. In contrast to wood, the hard reed stalks 
are not affected by the chief constituents of the binding me- 
dium, namely cement and lime. The consistency of volume 
of the fiber prevents movement in the Fragmit board, thus 
preventing cracks in plastering, and the natural resistance of 
the fiber against biological destruction results in an enduring 
inner structure and stability. A method of fixing to prevent 
cracks in plaster caused by shrinkage in the carrying frame 
has been tested, reportedly with the best possible results. 

The Fragmit boards have purposely been made denser and 
heavier than most other building boards to increase durability, 
sound and thermal insulation and to provide greater stabiliz- 
ing effect on the structural frame. Furthermore, details of 
construction have been worked out in which the consumption 
of materials and nails is extremely low. The manufacturers 
claim for such a building a long life provided by fire-resistant 
and maintenance-free building material. 

Total Finnish production of paper in 1954 amounted to 850,- 
000 tons, of which 456,000 tons were newsprint and 165,000 
tons kraft paper. Total production in 1953 reached 745,000 
tons; exports rose to nearly 700,000 tons compared with 625,- 


000 in 1953. 


INDIA 
The production of paper in India has steadily increased 
during the years 1950 through 1954. From 119,798 tons in 
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1950 production rose to 145,107 tons in 1951, 151,257 tons in 
1952, 153,674 tons in 1953 and 170,861 tons in 1954. 


Consumption has risen nearly 50% as a result of an increase 
in literacy and an improvement in the standard of living. 


There are 21 paper mills in India at the present time, having 
an installed capacity of 165,000 tons a year. With the imple- 
mentation of the development plans envisaged for the indus- 
try, the installed capacity is expected to rise to 407,000 tons 
by 1960-61. The capital invested amounts to Rs. 217.2 
millions ($45,612,000). An additional investment of Rs. 143 
millions ($30,030,000) is envisaged in the expansion and 
modernization program. 

India’s output of paper is still short of requirements, 
officially estimated at 220,000 tons a year; the gap is filled by 
imports, which in 1954 totaled approximately 145,200 tons. 
The demand for paper in India should further increase as 
progress is made in improving economic conditions and in 
extending literacy. 


Under Madras State’s second Five Year Plan, a paper mill 
has been sanctioned for Papanasam (Tirunelveli District) and 
an additional mill in the Nilgiris is under construction. 


Mexico 


The outstanding industrial endeavor of the state, the U. S. 
$25 million cellulose factory at Cuauhtemoc, continued con- 
struction more or less on schedule. Construction was to be 
completed in August, 1955 and production to begin in 
December, 1955. According to the manager of Bosques de 
Chiluahua, 8. A., which lumber company is tied in with the 
plant, Celulosa, S. A., will produce 44,000 to 46,200 tons of 
cellulose annually, 50% unbleached and 50% bleached 
kraft. 


SWEDEN 


Despite increased production costs resulting from higher 
pulpwood prices and a 7% average wage improvement for 
pulp workers, the Swedish pulp producers seem to be observ- 
ing considerable restraint in their pricing policy in anticipa- 
tion of growing North American competition in the European 
pulp market during 1955. So far, however, Swedish pulp 
producers appear unable to satisfy the growing European pulp 
demand. In 1954 this demand absorbed a considerable part 
of North America’s exportable surplus, apparently without 
injury, on balance, to the export business of the Swedish pulp 
producers. Local industry circles predict an increasing rate 
of papermill operations in Europe during 1955, thus creating 
a pulp demand in excess of the tonnages North America may 
be expected to ship to Europe this year. 

One of Sweden’s largest newsprint mills will be built by the 
Swedish Cellulose Co. at Sundsvall, center of the country’s 
foremost pulp and sawmill district. It will be constructed in 
two stages. The first one, scheduled to be completed in 1958, 
will result in a production capacity of 70,000 tons. Later on 
the output will be increased to 140,000 tons, which is more 
than the capacity of Sweden’s currently biggest newsprint 
mill. The Swedish Cellulose Co., which is the country’s 
largest industrial concern in the forestry field, will also expand 
or modernize many of its pulp mills. During the next three 
years the company’s largest unit, the Ostrand sulphate mill 
near Sundsvall, will increase its bleaching capacity from 
50,000 to 120,000 tons annually, that is, the mill’s total output 
of sulphate pulp. 


SwITZERLAND 


The Federal Forestry Inspectorate (Eidgenossische Inspek- 
tion fur Forstwesen) which is the controlling agent for Swiss 
forests, applies a very conservative policy which generally 
aims at maintaining the status quo in terms of production. 
During the war the Swiss timber reserve was not actually 
drained but some extra felling was required. The present 
policy is one of reconstituting these reserves. For example, 
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in the case of the City of Bern, in forests which ought to yield 
(marked trees) an annual 20,000 cubic meters, only some 
16,000 cubic meters are felled. The same applies to the 
majority of other cantons with the result that, while the area 
of forests remains about the same, timber reserves are on the 
increase. It is safe to state that the Swiss policy as regards 
forests is more conservative than in other European coun- 
tries. ree: 

According to Swiss experts, wood consumption 1n Europe 
remained more or less constant, at least during the last few 
years. The use of firewood is on the decline, but more paper 
pulp and wood for construction is required. Then too, the 
industrialization of Eastern Europe and especially of the 
Soviet Union is continuing. This necessitates more barracks, 
houses, cellulose, packing cases, etc., and the smaller postwar 
exports of Russian timber appear to be the result of this 
industrialization 

European forests have been over-exploited for centuries 
and, while consumption appears to be stable, supply remains 
limited. Before the war, Poland and Czechoslovakia had 
been regular suppliers of Switzerland, but today the Swiss 
cannot rely on regular imports from these two countries. 
At present, exports from Western Germany and Austria are 
subject to a system of export quotas. Yugoslavia, after 
decimating some of its forests, has become more careful, and 
the Swiss state that the quality of Yugoslav timber is not 
what it used to be, the best having been exported to cover the 
need for foreign currencies. After the postwar exploitation 
of the forests of the German Schwarzwald in 1946-49 ended, 
it has been difficult for the Swiss to find a regular and sufficient 
supply of timber, especially of ‘“Nadelrundholz,” 1e., of 
round timber of coniferous trees. 

The decline of the wood supply from Northern and Eastern 
Europe has had farfetching consequences on the timber 
market in Western Europe. ‘Swiss negotiators who have 
difficulties in obtaining timber from Iron Curtain countries, 
believe that Western Europe will never be in a position to 
obtain from the satellites states substantial quantities of 
Nadelrundholz at competitive prices. They think that this 
item will, for the indefinite future, be in great demand not only 
in Switzerland but in Western Europe in general. 

There is still another aspect to this problem; today Euro- 
pean countries prefer to sell sawn lumber rather than round 
timber—this in order to provide more profits for their own 
sawmills. The Swiss naturally prefer to purchase round 
timber, or timber only hewn or squared by the ax. 


Unitep Kinepom 


The general improvement in trading conditions in most 
industries of the United Kingdom during 1954 led to a con- 
siderable increase in the demand for paper, board, and paper 
products, and production of all the main classes of paper and 
board rose. The complete derationing of food in the United 
Kingdom also accounted for an increased demand for wrap- 
ping and packaging paper, as well as for cardboard containers 
and cartons. 

During 1954, 2,121,373 tons of wood pulp for all purposes 
were imported into the United Kingdom compared with 
1,774,953 tons in 1953. 

As in past years Sweden was the main supplier of wood pulp 
to the United Kingdom, sending 773,368 tons compared with 
711,212 tons in 1953. Norway was the next largest supplier 
sending 439,995 tons and Finland who sent 436,548 tons. 
A particular point of interest is the fact that imports of wood 
pulp from the United States to the United Kingdom rose from 
20,623 tons in 1953 to 103,437 tons in 1954. 

Prices of imported wood pulp from Scandinavia remained on 
much the same level throughout the year. 
stabilization is believed to have been due to the increased 
imports into the United Kingdom of wood pulp from the 
United States and Canada during the year made possible by 
the increased currency allocations authorized by the Govern- 


This price 
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ment for the purchase of wood pulp from any source, including 
the dollar area. Until recently the Scandinavians had 
virtually a monopoly of the wood pulp market and while it is 
believed that the United Kingdom paper manufacturers will, 
for traditional reasons, continue to buy their pulp from Scan- 
dinavia, the competition being felt from North America is 
expected to have the effect of keeping prices at an even level. 

The recent increases in the currency allocations have led to 
speculation in the paper trade that the United Kingdom 
Government is considering freeing the United Kingdom paper 
industry from control. The opinion in the trade is that the 
growing demand for paper, the low stock position, and the 
increased capacity of the paper mills due to the installation of 
new plant, etc., makes it necessary for the industry to have 
additional supplies of wood pulp. However, at the end of the 
year the paper industry was still subject to Government con- 
trol, and although the trade is of the opinion that this control 
could be abolished, it is thought that such a step will not be 
taken while there is still Government control of newsprint 
imports into the United Kingdom. 

The year 1954 ended on a boom note and the paper industry 
of the United Kingdom is of the opinion that the satisfactory 
trading conditions now being experienced will continue for 
sometime. The increased paper prices which were announced 
at the beginning of 1955 are expected to have very little eifect 
on the demand for paper, and unless there are any labor or 
wage problems the year looks like another very good one for 
the industry. 


West GERMANY 


As a result of full production and high consumption, the 
pulp and paper industry recorded an excellent year during 
1954. Production was the highest since the war and, durmg 
the last half of the year, consumption exceeded that prior to 
the war. Increases in the costs of raw materials, resulting in 
repeated price rises late in the year, were the only dark spot 
in a generally bright picture. 

Increasing domestic demand also caused a post-war peak 
in paper and pulp imports, since internal production, in spite 
of its progress, does not fulfill demand. Rising prices for 
European pulp and paper caused many German buyers to 
turn to Canada and the United States for pulp and newsprint. 
While exports also increased during the year, they were still 
largely confined to special orders and high quality products. 

Increased employment coincided with increased production 
throughout the year. The number of employed in the indus- 
try rose from 63,384 in January 1954 to 67,831 in November. 
The industry led all German industry in hours worked per 
week per employe. In November 1954, when the average 
German industrial worker put in 49.1 hours per week, the 
workers in the pulp and paper industry worked 52.0 hours. 
In some places the figure went as high as 58 hours per wee‘. 


It appears likely that the growth of the pulp and papar 
industry will continue in 1955, probably at a reduced rate, 
however. The production index rose to 152.2 (1936—100) 
in January of this year, about 16 points higher than in 
January 1954. While the volume of orders was somewhat 
below December 1954, full production seems probable during 
the next few months, at least. Such optimism is also sup- 
ported by the prediction of the Federal Minister of Economics 
that the gross national product will rise another 8% in 1955. 
Rising prosperity will, in all likelihood, stimulate an increase 
in per capita consumption. 


As in 1954, the most critical problem faced by the industry 
is prices. Spokesmen of the industry stress that paper prices 
will not go up if the cost of fiber wood does not rise. On the 
other hand, price reductions can not be expected in any case. 
Since wood prices were generally stable during the first quarter 
of 1955, paper prices will probably not change, at least until 
June. Wood prices now, however, are beginning to ascend 
and also Scandinavian pulp prices have risen during the first 
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part of the year. Continuation of this trend would un- 
doubtedly produce higher paper prices later in the year. 

Increased paper consumption will probably result in in- 
creased pulp and paper imports. Imports of half-bleached 
sulphate pulp will increase especially, since the Federal 
government has submitted draft legislation to decrease the 
import duty from 7 to 2%. 

The industry, as a whole, is greatly interested in the dis- 
cussion on a new German cartel law. It favors a law based 
on the “abuse” principle rather than the “prohibition”’ 
principle. The Treuhandstelle points out that the pulp and 
paper industries in other European countries are organized 
into cartels and, for reasons of international competition, the 
German industry will be weakened if the present prohibition 
of cartels is continued. 


Artificial Fiber 


1955 promises to be another successful year for the West 
German artificial fiber industry. 

Although no unusual increases in production or sales are 
foreseen in the cellulose fibers branch, stocks are at normal 
levels and the factors which have favored the industry during 
the past two years, such as the high rate of housing construc- 
tion, the expanding output of vehicles and the generally high 
level of industrial activity, are expected to continue their up- 
ward trends and to sustain a high level of demand, partic- 
ularly for rayon filament. In addition, barring another year 


of unusually bad summer weather, demand from the clothing 
industry should also increase under the stimulus of generally 


higher wages and a rising standard of living in West Germany. 

The production of fully-synthetic fibers is expected to con- 
tinue its rapid increase of the past several years and trade 
sources estimate that total production will exceed 10,000 metric 
tons. The demand for Perlon filament will continue to absorb 
all of the domestic production and efforts to create or enlarge 
markets for Perlon staple and the other fully-synthetics will 
continue. Acrylic fibers will account for a much larger share 
of the total production and sales. 


The prospective rearmament of West Germany is a new 


- factor which must be considered in assessing the future de- 


velopment of the artificial fiber industry although its effects 
are not likely to be felt to any appreciable degree in 1955. 
While it is difficult to see how the additional demand created 
by the new military forces can be anything but a stimulus to 
production in the industry, trade sources questioned on this 
point feel that any such new demand will be negligible and, 


_ in view of the current full-capacity operations, are much more 


concerned with possible disruption of the present well-estab- 
lished and satisfactory channels of trade. Furthermore, 
fears are expressed that the industry will be adversely affected 
by the shortages of skilled manpower and the difficulties in 
procuring new machines and equipment which are felt to be 
likely consequences of the rearmament. 


As was the case in 1954, the successful development of the 
industry during 1955 will be dependent to a large extent on a 


high level of exports. Even though competition in foreign 


markets is severe and prices are low, West German producers 
feel that the establishment and maintenance of reliable ex- 
port markets are important to the stability of the industry 
and increased efforts in this field are expected. 

In spite of the healthy state of the domestic industry, pro- 
ducers continue to complain about competition from low- 
priced foreign imports, especially viscose staple. Particular 
concern has been expressed about the possible extension of 
the liberalization of imports from the dollar area to additional 


| types of artificial fibers, which it is feared, would result in a 


substantial increase in imports from the United States. 

West German producers feel that they can ill-afford to fight 
such competition because of their continuing need for larger 
investments in new plant and equipment, especially for the 
development and production of fully-synthetics. However, 
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unless further dollar liberalization takes place, no radical 
change in the import pattern is anticipated. 


CENTRAL AMBRICA 


The establishment of a paper industry under the direction 
and control of five Central American republics was agreed to 
in principle recently. 

The committee on Economic Integration for Central 
America also agreed in principle that the initial plant, after 
further study and survey, would be situated in the pine forest 
area of northwest Honduras. 

Following discussion of a report on paper manufacture, 
Pedro Pineda Madrid, Acting Minister of Finance and Econ- 
omy for Honduras, urged the report’s adoption. The report 
recommended establishing the plant in the Lake Yojoa district 
near the Guatemalan border. 

Enrique Delgado, Minister of Economy for Nicaragua, said 
his country agreed with the recommendation but added that 
in any contemplation of further paper manufacture, his coun- 
try’s potentialities should receive serious consideration. 

Thus the first project in economic integration has been 
passed upon by the committee without the expected inter- 
ference of nationalistic pressures on the part of the conferees. 

The start of what might be a serious split in the committee 
appeared at a later session when Senor Delgado asked clarifi- 
cation on Government versus private enterprise efforts in the 
over-all program. He pointed out that in the paper manu- 
facturing project as well as others, capitalization must be 
considered. 

Most of this capitalization necessarily would involve private 
funds, he said. He asked that at this early stage some clear 
idea be given the Committee on the extent of participating 
Governments’ investment and control and on the role of 
private enterprise. 


ISRAEL 


In the second half of 1954, the output of the Israeli Hadera 
paper mill was almost double what it had been during the first 
half, and the rate will again double during 1955. 

The total output figures for 1954 according to grades are 
as follows: 


Tons 

Newsprint 2831 
Kraft 2108 
Woodfree 1398 
Middlefine 773 
Sulphite 503 
Total 7613 


Owing to the initial technical difficulties, only 2447 tons of 
paper were produced in the first six months of 1954. 

Of the 14,500 tons expected in 1955, 2500 tons will be news- 
print, 6000 tons kraft and sulphite, and 6000 tons woodfree 
and middlefine. 

Newsprint production, which is the least profitable, is thus 
to be reduced, and as a result part of the local Israeli require- 
ments will have to be covered by imports. 

Of the newsprint produced in 1954, 2447 tons were supplied 
to the organized dailies and weeklies, while the remaining 384 
tons were sold on the general market. 

The actual annual consumption of newsprint by the periodi- 
cals is estimated at 2500-3000 tons. 

Over one-third (743 tons) of the kraft paper produced last 
year was supplied to the Haifa Nesher bag factory. 

Several kinds of machinery were acquired recently by the 
Hadera company in order to make the increase of output 
possible. 


Norway 
The steady expansion since the end of the war of Norway’s 
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pulp and paper industries is reflected in the 1954 production 
figures. 

The forests and the rivers which can be harnessed for water 
power provide Norway with good, natural conditions for the 
favorable development and expansion of a pulp and paper 
industry. 

The forests are not, of course, as large as those in other 
parts of the world, but the 17.2 million acres cover 231!/2% of 
the total area of the country. When it is realized that 65% of 
the country is composed of mountain districts and stretches of 
marshy ground, one can more readily understand just how 
predominant the forests really are. 

To this must be added the fact that the Norwegian forests 
are situated in the northern coniferous districts, and that 
they furnish a product most adaptable to utilization by the 
pulp and paper industry. 

For more than 50 years pulp and paper products—me- 
chanical wood pulp, chemical wood pulp, and paper—have 
been dominant features in export statistics. 

Today, the pulp and paper industry represents more than 
one quarter of all the exported goods of Norway. It also 
covers the domestic needs of paper and board with their 
innumerable applications. Norway is one of the European 
countries having the highest per capita consumption of paper, 
in excess of 60 kilos annually. 

Norway’s first paper mill was set up in 1698 using rags as 
raw material, but it was not until 1866 that the first mechani- 
cal wood pulp mill was established and it is from that time 
that the pulp and paper industry in Norway really dates. 

In 1874 Norway got its first sulphate mill and in 1881 came 
the first sulphite mill. 

In the years before the turn of the last century, many pulp 
and paper mills were erected and the pulp and paper industry 
became an important factor in the economic life of Norway. 

At the turn of the century mechanical wood pulp produc- 
tion was of the order of 200,000 tons (always metric tons = 
1,000 kilos.). Today, output is three times that quantity. 
The production of chemical wood pulp at the turn of the cen- 
tury was about 100,000 tons (at present it is five times that 
amount), while paper and board production, then only 60,000 
tons, is now closer to 600,000 tons. 

This development has not, however, been steady and con- 
tinuous. The pulp and paper industry is based on export 
possibilities and the fluctuations on the international market 
have had considerable effect. Between the two wars there 
were hard times, while the last war also made its mark—not so 
much in direct material war damage as by a state of enforced 
stagnation due to the isolation of the country. 

Since the end of the war enormous strides have been made 
despite the fact that the first post-war years saw the intro- 
duction of many import restrictions, etc. 

Most of the mechanical wood pulp mills and the chemical 
wood pulp mills have carried out considerable modernization 
to utilize capacity to the full and, at the same time, maintain 
the demand for the very best qualities. 

_The paper and board industry has also been modernized. 
No new paper mills have been erected, but seven new paper 
machines have been installed. 

There has been a real increase in capacity which at present 
is some 20% over the pre-war level, but while carrying out this 
modernization program stress has been laid on the attainment 
of a high standard of quality. 

; In Norway today, there are 45 mechanical wood pulp mills 
in operation, 16 sulphite mills, six sulphate mills and 51 mills 
producing paper and boards. Some of these concerns have 
combined operations producing mechanical wood pulp 
chemical wood pulp and paper. ‘ 

The pulp and paper industry 
for some 20,000 workers and staff, and indirectly provides 
employment for a similar number of forest workers, men en- 
Sea ay ce newt alo one of the agent 
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furnishes direct employment 


91 A 


customers of the railways. The export of the pulp and paper 
products is also a very important factor in shipping circles. 

In 1954 production surpassed the level of the best pre-war 
years, and for certain products it was considerably superior. 

In 1954 the mechanical wood pulp industry’s production of 
644,000 tons air-dry was a record. Compared with the pre- 
vious year, the production increase was well over 24%. Ex- 
ports also showed a large increase, reaching 385,600 tons, com- 
pared with 308,000 tons in 1953. 

Mechanical wood pulp was exported chiefly to the tradi- 
tional European markets. The United Kingdom, France, 
Netherlands, Denmark, and West Germany together took 
95%. The United Kingdom was the outstanding importer on 
the market and in 1954 imported 73% of the total exports, 
followed by France with 10%. 

The chemical wood pulp industry also enjoyed a record 
year in 1954. Production amounted to 590,000 tons, against 
544,000 tons in 1953. Output in 1954 was about 7% higher 
than the former record year of 1937. 

The increased production was confined entirely to sulphite. 
Sulphate production was similar to that of the previous year, 
but that was due primarily to a prolonged strike of five 
months’ duration at one of the sulphate mills. 

Despite the high level of production, however, there was a 
drop in exports, which amounted to 288,200 tons, compared 
with 301,000 tons in 1953 and 355,000 tons in 1937. 

But this recession must be viewed in the light of increased 
domestic demands and the conversion of dissolving pulp to 
artificial silk and staple fibers. 

Most of the chemical wood pulp exports went to European 
markets. The United Kingdom took 44% while 13% went 
to France, 10% to West Germany, and a little more than 9% 
to the Netherlands. Belgium and the United States each 
took 4%. 

In the paper and board industry, production in 1954 was 
569,000 tons, compared with 505,000 tons in 1953 and 465,000 
tons in 1937. 

The reason that the export figures have not followed the 
same increase as the production figures is due to the greatly 
increased demands of the domestic market. In the last pre- 
war years the annual consumption was scarely 100,000 tons, 
whereas, in 1953, this amounted to 190,000 tons and increased 
further in 1954 to the impressive figure of 212,000 tons, rep- 
resenting a per capita consumption of 62 kilos. 

Exports of paper and board reach all the corners of the earth 
but close connection with the United Kingdom is a dominant 
feature. In 1954 this largest single outlet was, as in previous 
years, the largest importer with a total of 19%, followed by 
Denmark and Australia with 7% each, the Netherlands with 
ee and Belgium, West Germany, Brazil, and India each with 
a O- 

Of the paper and board exports, 135,000 tons were news- 
print, 97,000 tons writing and printing paper, 16,000 tons kraft 
paper, 21,000 tons sulphite paper, 26,000 tons greaseproof 
and glassine paper and 40,000 tons boards. There was also a 
considerable export of cap, tissues, and various other qualities. 

The export value of pulp and paper industry products is a 
dominant factor in Norwegian export statistics, representing 
over | milliard Crowns in 1954, of which mechanical wood pulp 
represented 190 million, chemical wood pulp about 325 million, 
paper and board about 455 million and staple fibers well over 
50 million Crowns. 

Considerable efforts are made to preserve the pulp and 
paper industry’s ability to earn the necessary currency for the 
national economy. The raw material basis is relatively 
limited and in the first years there were not many possibilities 
of extending the mechanical and the chemical wood pulp pro- 
duction on the basis of the ordinary Norwegian raw material. 

A certain surplus has now been secured by the importations 
of pulpwood and to this must be added the results of better 


utilization of sawmill waste, usage of small-dimensional 
timber, etc. 
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Through the intermediary of the Forestry and Forest 
Industries’ Research Organization millions are spent annually 
in research work, ranging from the tree in the forest to the 
completed product ready for the market. 

Norway is a small country and as a factor in the world’s 
pulp and paper products industries it does not play a decisive 
role. However, its exports mean very much, not only to 
Norway’s own economy, but also to those concerned with pulp 
and paper throughout the world. 


Production of Pulp and Paper 
(In short tons, air-dry) 


1937 1952 1953 1954 
Mechanical wood pulp 598,959 567,426 583,711 709,698 


Sulphite 527,522 454,009 503,518 555,814 
Sulphate Sl aii Cpa ae Wa ey Oy ail 
Paper 456,887 466,078 510,056 565,551 
Board* 55,702 48,654 46,983 61,445 
@ Excluding fiberboards. a 
Export of Pulp and Paper 
(In short tons, air-dry) 
1937 1952 1953 1954 


Mechanical wood pulp 353,926 352,007 339,454 425,015 


Sulphite 361,973 219,638 313,929 296) 409 
Sulphate 29,497 15,944 18,554 21,219 
Paper and board 386,039 287,388 340,057 392,954 
MANITOBA 


Authorities are encouraging construction of a moderate- 
sized paper mill—either a sulphate or groundwood mill or 
possibly a newsprint mill at Grand Rapids at the northwestern 
tip of Lake Winnipeg in Manitoba. 

This is the point where the Saskatchewan River empties into 
Lake Winnipeg. The river drops 101 feet in a distance of 
9 miles and it is estimated that a large block of power could be 
generated at a cost which would present a favorable rate for 
prime power. 

The province of Manitoba intends to develop power at 
Grand Rapids before 1959 which will permit it to supply a 
paper mill at this site at a rate in the neighborhood of $25 per 
horsepower-year for prime power. Power at this rate would 
be a large factor in the production of low cost paper for several 
reasons, one of them, it is argued, being the fact that a new 
mill would not be burdened with capital costs for its own 
generating equipment. 

Recent forest inventory surveys indicate that sufficient 
wood is economically available which could be delivered to a 
mill at Grand Rapids by river logging as well as by rail and 
lake transportation. The Province of Manitoba is said to be 
disposed to give favorable terms and prices for timber berths. 

It is estimated that present wood costs from areas west of 
Lake Winnipeg in which Grand Rapids is located will run 
about $18 per cord which is described here as “considerably 
lower than costs in Eastern Canada and Northern United 
States mills.” 


Improvep Guass-FiBpeR PAPER 


Research at the National Bureau of Standards has suc- 
ceeded in producing an all-glass paper eight times as strong 
as that first made in 1951.t Because of its greater strength, 
this paper should prove much more convenient for those 
uses—such as gas masks, chemical filters, and electrical equip- 
ment§—where the unique properties of the all-glass paper 
have already made it particularly valuable. 


See ‘‘Paper from Glass Fibers,’ NBS Technical News Bulletin 35: 177 


t 
Pe See The Electrical Properties of Glass-fiber Paper,” By T. D. Gallinan, 


R. T. Lucas, and R. C. Bowers, Elect. Mfg. 48:94 (Aug., 1951). 
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The higher strength is achieved by control of the acidity and 
temperature of the glass fiber suspension and by minor changes 
in the mechanical handling of the fibers in the paper mill. 
Details of the improved process! were worked out in the 
Bureau’s paper laboratory as part of a project sponsored by 
the Naval Research Laboratory. 


Although glass fibers have been widely used for some time 
in textiles, such as glass curtains and filter cloths, and in 
plastic laminates, their use in making all-glass papers is rela- 
tively new. About three years ago, the Bureau, in coopera- 
tion with NRL, produced the first machine-made paper com- 
posed entirely of glass fibers without additives or binders. 
This paper, which resembles soft blotting paper, was found 
to have a number of important applications. Tests showed it 
to be many times more effective as an air filter than commer- 
cial filters then on the market. In gas-mask tests in a smoke- 
filled room, only one smoke particle in 100,000 passed through 
the glass-paper filter. Another important advantage of all- 
glass paper is its high resistance to heat, moisture, chemicals, 
and microorganisms. This, in combination with excellent 
electrical characteristics, makes it valuable as an insulator and 
dielectric for special applications. 

Several paper mills are now producing the all-glass paper 
for military and civilian uses. The product has appeared on 
the market in mine respirators and gas masks and as filter 
disks for laboratory crucibles. It is being studied for possible 
use as a filter of hot or corrosive fluids, as an air filter in air 
conditioners, as a saturating or laminating base for plastics, 
and as an electrical insulator in coil windings, condenser and 
transformer cores, and battery separators. Other possible 
applications include heat insulation where a thin material is 
required, sterilizable papers for medicine and surgery, and 
antitarnish and anticorrosion papers. 

However, for all these uses, the low tensile strength of the 
all-glass paper—originally 30 to 40 p.s.i—has been a dis- 
advantage, requiring extra care in production, storage, and 
handling. The improvements made in the process by NBS 
increase the tensile strength to more than 300 p.s.i. and should 
thus make the glass-fiber paper considerably more practical for 
commercial manufacture and use. 

Because the properties of glass fibers are so different from 
those of the cellulose fibers ordinarily used in papermaking, 
considerable change has been necessary in applying the usual 
papermaking techniques to the manufacture of glass-fiber 
paper. For example, in the manufacture of ordinary paper, 
vegetable fibers are processed with water in a “beater,” 
which bruises the fibers and forms minute fibrillae. Me- 
chanical entanglement of these fibrillae aids in bonding the 
fibers together. In addition, prolonged beating is thought to 
increase the adsorption of water on the fibers, which enhances 
fiber-to-fiber bonding when the fibers of the paper are dried in 
close contact. 

With glass fibers, on the other hand, no fibrillation takes 
place, and no significant hydration ordinarily occurs. Be- 
cause bruising breaks the fibers and tends to weaken the paper, 
the beater is adjusted to eliminate most of the pressure on the 
fibers and is used merely for suspension and circulation of the 
fibers. 

In the glass papermaking process as improved at the Bureau 
beating is conducted at a temperature of 85°F., and the pH of 
the glass-water mixture is adjusted to 3.5 or less by adding 
sulphuric acid. Under these conditions, the fiber bundles 
open up and are dispersed more quickly, less fiber breakage 
occurs, and the resultant paper is stronger. 

Mechanical changes have been made in the equipment to 
eliminate strings or lumps in the finished paper. Because 
glass fibers in the stock flow system of a paper mill tend to 
accumulate on any projection or rough place, sharp angles 

| For further technical details, see ‘‘Effects of Mechanical Preparation 


and pH on the Strength of Glass-fiber Paper,’”’ by Martin J. O'Leary, Robert 
B. Hobbs, J. K. Missimer, and James J. Erving, Tappi 37: 446 (1954). 
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Table I. Effect of Evaporation at Room Temperature of Liq 


uids from Fibrous Materials” 


- . - Time when 
E i t Fibrous material Liquid Atmosphere fluorescence was observed 

4 cpervmen or : Ls : a ; oer : : . 
a I : Cotton, light excluded Benzene oe Me He a 
Se ean Gilerstort Oxygen Within 12 hr. 

i Cones cee n-Pentane Oxygen ye 16 oe ee 

5 Cotton, entire strip wet, no interface n-Pentane ee aay 3 days 
6 Cotton, degassed for 8 days n-Pentane ae rogen LE ar 1 
7 Cellulose acetate Water xygen ithi Be 
8 Nylon Water Oxygen Within 40 hr. 

° Nien APS pees Nee within 3 days 

Ni ire strip w interface n-Pente xygen : No : 
rH Nolen cen aa pip iae Nitrogen No fluorescence within 3 days 
2 Nates n-Pentane, shaken with oxygen 12 hr. Nitrogen No fluorescence within 3 days 
: and then degassed . see sg 
tz, li n-Pentane xygen ithin 1. RAAT 
i Que Bea ee n-Pentane Nitrogen No fluorescence within 3 days 


@ Unless otherwise indicated, a strip of the fibrous material was suspend 
material. The fluorescence was observed at the interface. Experiments w 


were eliminated from the piping. A horizontal stock chest 
with agitators moving in a vertical plane was also installed so 
that the fibers would fall back into the liquid instead of ac- 
cumulating in strings as they do on horizontal agitators. 

When the fiber suspension was brought to a pH of 3.0 as it 
entered the jordan, it was found possible to pass it through the 
jordan refiner of the paper mill without damage to the fibers, 
a step that had hitherto been impossible. Treatment in the 
jordan also helped to break down strings and knots, resulting 
in a much improved formation in the finished sheet. 

Previously it was necessary to maintain a fairly high mois- 
ture content in the all-glass paper in order to carry it onto the 
reel of the paper mill, for the glass paper has a higher tensile 
strength when wet than when dry. The additional strength 
was sufficient to eliminate breakage between the driers and 
the reel. However, glass papers made by the Bureau’s im- 
proved process have enough strength that they can be dried 
to the same extent as cellulose papers and still be carried onto 
the reel without breaking. 


Photomicrographs made at the Bureau show the effect of a 
lower (more acid) pH in binding the fibers together to give 
higher strength. Ordinarily acid reacts so slowly with glass 
as to have negligible effect. However, the very fine glass 
fibers expose a tremendous surface to the acid, which starts to 
dissolve the soda and lime in the glass, leaving on its surface a 
thin gelatinous layer, rich in silica. When the water drains 
from the fiber suspension on the wire of the papermaking 
machine and the fibers are pressed together, this gelatinous 
layer acts as an adhesive to bond the fibers together in the 
paper. The pH value must be below 4 tc obtain this effect, 
and the tensile strength increases as the pH decreases in the 
range studied (down to 2.9). Ionizable acid is drained off 
during the formation of the sheet, so that the pH of the 
finished paper is effectively neutral—from 7.0 to 7.4. 


The use of acid also causes rapid dispersal of the fibers in the 
beater. This may be due in part to an ionic electrical phe- 
nomenon resulting from the initiation of the chemical reaction 
between the acid and the glass. It is known that negative 
electrical charges appear on the surface of the glass, and the 
mutual repulsion of the like-charged surfaces is probably 
responsible for the quick separation of the fibers. 

A temperature of 85°F. in the beater likewise aids in pro- 
moting dispersion of the glass fibers. The decreased viscosity 
and interfacial tension of the heated water apparently causes 
it to wet and penetrate the fiber bundles more readily, 


Brown-Line Errect on Fisrous Mareriats 


The National Bureau of Standards has extended its pre- 
vious research on moisture effects in cotton textiles to a more 
general investigation of the effects of both water and organic 
liquids on fibrous materials. The boundaries between wet 
and dry areas on cotton, nylon, acetate, and quartz fibers have 
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ed in the liquid in such a way that a wet-dry interface was present on the fibrous 
ere carried out in the diffuse light of the laboratory except as indicated. : 


been found to be regions of exceptional chemical activity in a 
study* conducted by R. Schaffer, W. D. Appel, and F. lat, 
Forziati of the Bureau’s textile laboratory. Results of this 
work indicate that either the fibers or the evaporating liquid 
at the boundary undergo oxidative changes in a few hours or 
days, even at room temperature. In view of the frequency 
with which wet-dry interfaces occur during the processing and 
use of textiles, papers, and other fibrous materials, it appears 
that the reactions studied by the Bureau may be of wide 
interest. 

When water evaporates from cotton cloth, a brown line is 
often observed at the boundary between the wet and dry 
areas. In 1952 the Bureau investigated this eifect in a series 
of experiments in which one end of a strip of cotton cloth was 
kept immersed in water in the presence of air at room tempera- 
ture. A water-soluble brown line which fluoresced in ultra- 
violet light was formed at the wet-dry interface. When the 
brown material was extracted from the cloth, it was found that 
the cloth had been converted to oxycellulose of an acidic, 
mildly reducing type, with consequent weakening of the ma- 
terial. 

In the present investigation, similar experiments were 
carried out using cotton cloth with benzene, xylene, chloro- 
form, and n-pentane; nylon cloth with n-pentane and with 
water; acetate cloth with water; and quartz-fiber paper 
with n-pentane. In each of these experiments, fluorescence 
followed by browning developed at the boundary between 
wet and dry areas within a day or so. 


To determine the importance of oxygen to the reaction, 
experiments using nylon cloth and quartz-fiber paper with 
n-pentane were carried out in an atmosphere of nitrogen in- 
stead of air. The “brown-line” reaction did not occur. 
Negative results were also obtained in experiments carried 
out in air but so arranged that n-pentane rose by capillarity 
to the top of specimens of cotton and nylon cloths. Thus, the 
presence of oxygen and of contiguous wet and dry areas ap- 
pears to be essential to the reaction. 


The brown-line products from the experiments with cotton, 
and organic liquids, unlike those obtained with cotton and 
water, are soluble in organic liquids but insoluble in water. 
That these products are derived from the organic liquids 
instead of the cellulose is suggested by the failure of the 
cloth to show the characteristic reactions of oxidized cellulose. 
As quartz is not subject to oxidation, there can be little doubt 
that the brown line obtained with quartz-fiber paper and n- 
pentane is derived from the n-pentane. 


* For further details, see ‘‘Reactions at Wet-dry Interf i 
Materials,” by Robert Schaffer, Wm. D. aacrin see pe 
ees NBS 54: 103 (1955), RP2570. cermin aE IE 

ee ‘‘Some Observations on the Evaporation of Water from Cellulose,” 

YY Herman Bogaty, Kenneth 8. Campbell, and William D. ‘Appel "Teatile 

esearch Journal 22: 75 (1952); ‘‘Effect of Moisture and Ozone on Cotton 
Textiles,’ NBS Technical News Bulletin 36: 92 (June, 1952). 
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Noisrt ABATEMENT 


In the summer of 1954 the Technical Section, Canadian 
Pulp and Paper Association, brought to the attention of the 
National Research Council, Ottawa, the problem of noise in 
paper mills. It was hoped that the Council, with the co- 
operation of a Special Technical Section Committee on Noise 
Abatement, could reach a solution to this increasingly serious 
problem. 


The National Research Council assigned the problem to 
the Applied Physics Branch, L. E. Howlett, Director, where 
G. J. Thiessen, an expert in acoustics, has tackled the prob- 
lem from three angles as follows: 


(1) Information on Past Work 


Each of the companies represented on the committee has 
contributed complete information (including confidential 
data) of past activities in this respect within their companies. 
In addition, sufficient information was gathered from other 
laboratories, patent literature, etc., so that a positive approach 
to the problem could be made. 


(2) Temporary Method for Workers’ Protection 


The National Research Council has developed a highly 
effective, cover-type ear protector in an effort to provide 
effective protection for the worker, until such time as the 
lengthy and sustained effort required to silence machinery 
has been successfully made. The National Research Council 
made six pairs of “ear muffs” and sent them, three pairs at a 
time, to six of the paper mills represented on the committee 
so that they could be tested under mill conditions. The mills 
ranged from Powell River in the west to Anglo-Newfound- 
land in the east. Of some fifty people who tested these ear 
covers, for periods of from one to six shifts, 


100% reported that they were highly effective; 

92% commented on their excessive weight; 

70% commented on the accompanying heat and/or perspiration; 
(a similar percentage found them bulky); 

30% found intelligibility improved; 

40% found them acceptable ‘“‘as is’’; 

48% agreed that they would wear them if the above criticisms 
were overcome; 

only 4% indicated that they would not wear them. 


The comments made encouraged the National Research 
Council to redesign the ear covers to overcome the three 
outstanding faults. The second design has most of the dan- 
gerous protrusions removed, a 40% reduction in weight, cups 
one half the volume of the first ones, and an improved ap- 
pearance. It was felt that this weight reduction was as large 
as is practicable for minimum loss in efficiency. It is hoped 
to interest a company in producting one hundred pilot 
models prior to full scale production. The time required for 
commercial production is not yet known, but limited numbers 
will be offered to the industry as they become available. 


(3) Silencing of Suction Rolls. 


To reach a tentative solution to the problem of couch 
noise, a smal] model of a suction roll was made at the National 
Research Council for intensive study. Although the model 
is only 1 ft. in diameter with a 2-in. perforated face, it 
produces noise comparable in level to a commercial couch 
and has provided data used for the design of a silencer, giving 
15 to 30 db. reduction of noise level on the laboratory model. 
It is hoped that a silencer, now in the design stage and sched- 
uled to be installed on a 272-in. machine at the Gatineau mill 
of the Canadian International Paper Co. by the end of May 
will prove that paper can be made efficiently on a silencer- 
equipped open machine and that the mill] trial will code 
laboratory results, thus eliminating the largest noise source 
from the machine room. ce 

Another type of silencer, utilizing the same principle my 
differing in design and applicable only to machines equippec 
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with vacuum transfer has been tested on a conventional ma- 
chine with the sheet running into the pit, with impressive 
reductions in noise level. A mill trial of this devise on a 
high-speed vacuum-transfer-equipped couch at Baie Comeau 
is presently under consideration. 

It is evident that a remarkable contribution has been made 
to the solution of the problem by the National Research 
Council, although there are still many outstanding problems 
which must be overcome before a complete solution is realized. 
A formal session outling the work to date has been pro- 
grammed for the 1955 Summer Meeting of the Technical 
Section in Quebec City beginning June 6. This session will 
consist of a paper describing work done at Baie Comeau, 
another describing work done at Powell River, and two 
papers by Dr. Thiessen, one outlining the development of the 
National Research Council ear protectors, and a second de- 
tailing the principle and the laboratory development of the 
suction roll silencer. The latter will include, if available, 
results of the mill trial at Gatineau which, it is hoped, will 
have been completed by that time. 


CANADIAN INTERNATIONAL PAPER 


Canadian International Paper Co. has completed ar- 
rangements for acquisition of all of the outstanding shares 
of Hygrade Containers Ltd., one of Canada’s leading manu- 
facturers of corrugated shipping containers, with a plant at 
London, Ontario. 

The Hygrade Containers plant is a completely up-to-date 
corrugating plant. The company operates two corrugating 
machines and employs about 300 men and women. Opera- 
tions are carried on in a single building of approximately 
160,000 sq. ft. of floor space. Hygrade Containers, with its 
present staff, will operate as a subsidiary of Canadian Inter- 
national. 

Canadian International also plans construction of a ship- 
ping container plant at Pointe-aux-Trembles near Montreal, 
Quebec. This plant, when it is completed late in 1955, will 
be operated by Hygrade Containers. 


a 


Pulp and paper production starts this Summer at the 
Murupara project of the Tasman Pulp & Paper Co. Ltd. 
in New Zealand. The huge plant will produce 35,000 tons 
annually from the man made forests in New Zealand’s 
north island. The whole project, including the town site 
in the background, cost $75,000,000. Sandwell & Co., 
Ltd., Vancouver, Canada, are consulting engineers while 
construction is being handled jointly by Merritt-Chapman 
and Scott Overseas Inc., New York; Raymond Concrete 
Pile Co. of Delaware, New York; and Fletcher Construction 
Co. of Auckland, New Zealand 


97 A 


Shortly after Canadian International purchased the kraft 
pulp mill at La Tuque, Que., in the Fall of 1954, it announced 
expansion of that mill and plans for installation there of a 
large kraft paper and container board machine. The con- 
tainer plant at London and the other plant to be built near 
Montreal will absorb part of the output of the new machine 


in La Tuque. 

Although Canadian International has been active in some 
fields of paper conversion through another subsidiary, Con- 
tinental Paper Products Ltd., of Ottawa, the company has 
never previously been engaged in the production of cor- 
rugated shipping containers. 

Other major products of Canadian International and its 
subsidiaries are newsprint, dissolving pulp for use in the manu- 
facture of rayon and other cellulose-based synthetics, high 
grade bleached paper pulps, plywood, hardboard, and lumber. 
Among by-products from waste liquors resulting from chemi- 
cal pulping processes are ethyl alcohol, antifreezes, turpen- 
tine, shellac, and industrial insulation materials. 


VALENTINE 


The only plant in the United States using whole sugar cane 
bagasse for paper manufacture is being expanded from its 
present capacity of 50 tons of paper daily to 75 tons. 

The plant is that of Valentine Pulp & Paper Co., located 
seven miles south of Lockport, La., on storied Bayou La- 
fourche, in the heart of Louisiana’s sugar bowl. It is owned 
jointly by Brown & Root, Inc., Houston, Tex., and the Valite 
Corp. of New Orleans. The $5,000,000 plant was designed 
and constructed by Brown & Root. 

Bagasse is the dry stalk of sugar cane after the juice has 
been extracted in the sugar mill. Heretofore it has been a 
waste and a nuisance, although some has been used for boiler 
fuel and for the manufacture of wallboard. Great stacks 
of it in bales are visible around most Louisiana sugar mills. 
It is estimated Louisiana produces 800,000 tons of dry bagasse 
annually, less than 40% of which is used. Progress of the 
Valentine plant has been closely watched by the sugar in- 
dustry of the world. 

The Valentine process, which is patented wherever cane 1s 
grown, will provide a new market for a material which hereto- 
fore was hardly worth the expense of baling. The mills were 
faced, however, with the necessity of baling or burning the 
residue to get it out of the way. Especially interested in the 
process are those countries which produce cane but have to 
import all their paper. 

The Valentine mill uses all of the cane, including the pith 
which in all processes heretofore had to be removed by an 
expensive depithing process. 

The plant is now producing mostly letterpress and offset 
printing stock, white tablet, and envelope paper. Some 
grades have been used in multiple business forms and a few 
special runs have been released for newsprint, used in some 
25 Louisiana papers near here. Experimental runs have 
produced creped and glazed tissues of excellent quality; 
machine finish book; napkins and place mat papers; and 
heavier grades suitable for food packaging. Papers already 
sold have proved entirely satisfactory for printing, writing, 
Waxing, or coating as required. 

As in all plants, a large amount of water is required and 
the Lockport plant pumps 60,000 gal. from Bayou Lafourche 
for every ton of paper produced. 

The Lockport plant is located adjacent to the Valentine 
ee ae one Spots a year-round supply of ba- 

se. 1 per plan employs some 100 workers, mostly 
from the immediate area, on a 12-month basis, spreading out 


employment in an area accustomed to sugar mill work only in 
the short harvest season. 
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Emprri-CoaTEs 

Empire Box Corp. has changed its name as follows: in 
Gairfield, N. J., the new name is Coates Board & Carton Co., 
Inc.; and in Stroudsburg, Pa., the new name is Coates Board 
& Carton Co., Inc. of Stroudsburg. 


BROWN 

Brown Co., Berlin, N. H., plans to spend about $16 million 
in plant improvements over the next three years. The new 
equipment will include a 220,000 lb./hr. boiler, a new sul- 
phate bleach plant, pulp screening and cleaning equipment, 
indirect heating equipment for sulphite digesters, and chip 
handling equipment. 


GAIR 


Robert Gair Co. has installed two new vats on the no. 1 
machine at its Havermill, Mass., mill, giving the machine. a 
total of nine vats equipped with an air exhaust system for 
removal of air from the interior of the 42-in. cylinders. 


RHINELANDER- WEYERHAEUSER 


The R-W Paper Co., jointly owned by Rhinelander Paper 
Co. and Weyerhaeuser Timber Co., has started construction 
of its glassine and greaseproof mill at Longview, Wash. The 
mill, with an annual capacity of 10,000 tons, will have the 
largest machine for these grades in the country and will come 
into production in the Summer of 1956. 


Wesr VIRGINIA 


West Virginia Pulp and Paper Co.’s new $2 million waste 
treatment plant at Covington, Va., is ready for operation. 


Shown in final stages of construction, this new 2 million 

dollar waste treatment plant at the Covington, Va., mill 

of West Virginia Pulp & Paper Co. is now completed and 
ready for initial operation 


The plant will use the activated sludge process to reduce the 
BOD of the mill effluent 80-90% before discharging it into the 
Jackson River. Pulping wastes, after settling in a 100-ft. 
Dorr Clarifier will be combined with clear bleach wastes and 


the mixture aerated and settled in two 175-ft. Currie Clar- 
aetors. 


St. REGis 


St. Regis Paper Co. is carrying out a $40 million expansion 
program at its Jacksonville, Fla., and Tacoma, Wash., mills. 
The new paper machine at Jacksonville will have a capacity 
of 1000 tons of linerboard daily and a speed of 2500 f.p.m. 
The new machine at Tacoma will have a capacity of 400 tons 


Vol. 38, No.7 July 1955 »- TAPPI 


of kraft paper daily, which will almost double St. Regis kraft 
production capacity. 

H. Dyer Phillips has been appointed resident woodlands 
manager at the Deferiet, N. Y., mill of St. Regis. 


RAYONIER 


Rayonier, Inc. recently entertained about 10,000 people in 
two groups at its new Florida tree nursery. The purpose of 
the gatherings was to publicize the company’s conservation 
policies and to call for a more dynamic approach to public 
conservation measures, which the company considers out- 
dated. The gathering was addressed by Sen. Warren G. 
Magnuson who criticized the federal and state policies which 
do not permit conservation programs such as Rayonier’s, but 
which allow millions of board feet of prime commercial 
timber each year to mature, die, topple over, and rot, without 
even providing minimum facilities so that fallen timber could 
be dragged out and made available. 


RIgGEL 


Riegel Carolina Corp., Acme, N. C., set a new record in 
April, when the daily average production for the month was 
340 tons. 


Simpson 


Simpson Logging Co. is studying the behavior of barked 
Douglas-fir logs when stored in salt water for a period of 
several months. If results are favorable, Simpson may in- 
stall whole-log barkers at its Shelton, Wash., sawmills. 


Powe. RIVER 


Powell River Co., Powell River, B. C., have announced 
plans for the installation of a ninth newsprint machine and 
auxiliary equipment, at a cost of about $20 million. 
HAMMERMILL 


Fred E. Bahrenberg has been appointed general superin- 


R. S. Young, Hammer- 
mill Paper Co. 


F. E. Bahrenberg, Ham- 


mermill Paper Co. 


tendent and Robert S. Young superintendent of manufactur- 
ing of the Hammermill Paper Co., Erie, Pa. 


Fauuts PAPER AND POWER 


Stream conditions in the Oconto River should be substan- 
tially bettered by a project now under way at Falls Paper and 
Power Co. with approval of the state Committee on W ater 
Pollution. An 8-acre semicircular storage lagoon will be 
teamed with the company’s roadbinder program. | 

The company has assured the state that the mill will 
withhold at least 60% of its total sulphite solids during the 
critical months of low water flow and high temperatures. 
Periodic technical surveys will be conducted to guide lagoon 
operation and evaluate results. Under particular observa- 
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tion will be the water of the Stiles pond. Since construction 
of this dam several miles below the mill in 1948, bacterial ac- 
tion on submerged organic material, as well as sulphite solids 
have produced unsatisfactory conditions. 

The new lagoon is designed to hold 18,000,000 gal., equal to 
six months’ output of collectible full strength, spent sulphite 
liquor from the Falls mill. Last year the mill diverted to 
roadbinder use more than 7,500,000 gal. of liquor that other- 
wise would have flowed into the stream. 

In its new lagoon the company will store and thus withhold 
from the river all full-strength liquor produced during hot, 
dry weather beyond what goes into roads or into pollution- 
abatement experiments. Liquor produced during weekends 
will also be stored and thus available for use on highways. 
Last summer’s roadbinder demand sometimes outran week- 
day output. 

Unlike several Wisconsin installations where sulphite mills 
filter spent liquor through soil layers to reduce its oxygen 
demand, the Falls pond is being made watertight by lining 
the bottom and the surrounding dikes with compacted clay. 
When autumn’s cool weather and rains boost the river’s 
capacity to handle the material, liquor will be discharged in 
even flews at such rates as should maintain the stream in 
satisfactory shape. Later when winter cold and spring run- 
offs give the river its maximum capacity to handle liquor, the 
discharge rate will be stepped up_ to take all output from the 
mill and empty the lagoon as fast as river conditions will 
permit. 

Situated on the river bank below the pulp mill, the lagoon 
will be fed by a 4-in. plastic pipeline 500 ft. long, with appro- 
priate valves, pumps, and other mechanical equipment. 


WEYERHAEUSER 


Boom men at Weyerhaeuser Timber Co.’s Everett, Wash., 
lumber division are no happier about falling in their Sno- 
homish River log pond than they ever were, but feel a lot more 
confident about floating than they did a month or so ago. 

During wet, windy weather the men who jockey the big 
sticks around the pond wear bright yellow rain coats and pants 
with built-in life preservers. Inside each jacket are 28 air 
tubes and lining the pants are two king-size tubes. The 
combination makes it literally impossible for a man to sink, no 
matter how big his shoes or how heavy his clothing. 

By buying regular rain jackets and pants, and having a 
local firm make the life-saving lining to specifications, the 
company has come up with what seems to be the best answer 
yet to the potential danger of working on the pond. 


KOMBERLY-CLARK 


Another major step in stream improvement of the Fox 
River is planned by the Kimberly-Clark Corp., Neenah, Wis. 
Hereafter, the goal of its Kimberly mill will be to reduce still 
further the discharge of spent sulphite liquor, so that the mill 
will discharge only half as much in proportion to the stream 
flow as has been its practice since the other major reduction 
was started in 1950. 

For the past five years, this mill has utilized or otherwise 
withheld from the stream enough of its liquor to abate water 
pollution by at least 40%. Disposal facilities newly com- 
pleted are now designed to increase this abatement to 70%. 

In part, this new goal has been made possible by a continu- 
ing program of technical experimentation and study carried on 
in recent years. Kimberly-Clark is now using a large acreage 
of geologically suitable impervious clay soil within pumping or 
hauling distance of the mill. Research has demonstrated that 
when spent sulphite liquor is stored on this soil, very little 
liquor seeps into the ground. 

Taking advantage of this soil condition, Kimberly-Clark 
last fall started to rebuild its spent liquor holding ponds as 
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well as its piping and pumping installations. Storage capac- 
ity of its reconstructed ponds is 20,000,000 gal. These 
changes will allow the ponding of additional amounts of 
liquor, making possible the further reduction of flow into the 
river. 

As part of its experimental program, the mill has hauled 
spent liquor to at least five diiferent disposal pits during the 
past 5 years. One area had to be abandoned because liquor 
drained too quickly into the soil. Others proved impracti- 
sable because distances from the mill were too great. The new 
facilities overcome these obstacles. 

The rebuilt system of holding ponds is teamed with Kim- 
berly-Clark’s large-scale roadbinder program, which utilizes 
spent sulphite liquor for improving unpaved roads. During 
the roadwork season, demand for roadbinder beyond current 
production is met by pumping stored liquor into roadbinder 
spreader trucks. Expectations are that this will keep the 
ponds below their storage capacity at all times. If emergency 
low stream flow and high temperatures should excessively 
increase stored quantities, pond levels can be controlled by 
release of some liquor to the river during spring freshets, 
without harmful results. 


LOWE 


Donald V. Lowe, president of the Lowe Paper Co., Ridge- 
field, N. J., has been elected chairman of the Port of New 
York Authority. 


Crown ZELLERBACH 


Crown Zellerbach Corp. plans the construction of a 22- 
floor multimillion dollar headquarters office building in down- 
town San Francisco at the junction of Market, Bush, and 
Battery streets. The paper manufacturing corporation’s 
new headquarters is expected to be completed in mid-1958. 

The new office building is expected to be one of the most 
attractive and functional on the Pacific coast. It will cover a 
rectangular area of 13,000 sq. ft., and will be surrounded by 
20,000 sq. ft. of landscaped gardens. An underground two- 
level garage will hold more than 200 cars. 

The building will be completely fireproofed and air-con- 
ditioned. Its 230,000 square feet of office space will be on 
completely open floors, free of columns or other obstructions, 
with broad vistas of glass to provide a light and airy outlook. 
The open floor space is designed for maximum adaptability 
through the use of movable partitions. All building services, 
including automatic elevators, will be housed in an adjoining 
tower. 


BowaTERS 


Sir Eric Bowater, Chairman of the Bowater Paper Corp. has 
revealed further details of the plans for expansion of the Bo- 
waters Southern Paper Corp. mills at Calhoun, Tenn. The 
U. 8. operations, which mark the entry of the worldwide 
Bowater’s organization into the U. S. newsprint manufactur- 
ing field, are now producing newsprint and kraft pulp at the 
annual rate of 160,000 tons and 65,000 tons respectively. 

The major expansion program, as outlined by Sir Eric at 
the annual shareholders’ meeting on May 25, will involve an 
expenditure of some $25,000,000. The program will be com- 
pleted in the Fall of 1956. In 1957, it is anticipated that the 
output of Bowaters Southern Paper Corp. mills will have 
risen to some 270,000 tons of newsprint per annum. 

Because of the complexity of the program, it will be under- 
taken in three parts. Phase 1, authorized in January of this 
year, is now in progress and will be completed in early October, 
1955. This part of the program is aimed at increasing ohn 
production of present equipment by removing certain atte: 
necks in the operation. The additions and changes to be re 
stituted during this period will further Ticteane the mill’s 
newsprint production rate. 

During this first phase of expansion, the sulphate mill will be 
enlarged by the addition of a fourth stage brown stock 
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washer, to be supplied by Improved Machinery Co., Inc., 
Nashua, N. H., and by additions to the bleaching and storage 
facilities. ‘These improvements are expected to increase the 
efficiency of the sulphate mill to a point where the second part 
of the expansion program will be made possible with a mini- 
mum of future additions and changes. 

In the groundwood mill, additional thickening equipment 
and stock chests will increase the capacity of the present sys- 
tem. The mill now has six groundwood vacuum thickeners 
in operation. 

Contracts for the tile work to be done in the groundwood 
mill and the woodyard during this first phase of expansion 
have been let to the Stebbins Engineering and Manufacturing 
Co., Watertown, N.Y. 

The second part of the company’s Tennessee expansion 
program will involve virtually every department in the 
Calhoun mill from wood handling to shipping. In general, 
this second phase of expansion will consist of a third newsprint 
machine, 276 in. wide and capable of operating in the speed 
range of 2000 to 2500 f.p.m. This machine will be manufac- 
tured to Bowaters’ specifications by the Beloit Iron Works, 
Beloit, Wis. The additions and alterations to be instituted 
in the sulphate mill during phase | will enable the mill to 
supply sufficient chemical pulp furnish for the new machine, 
but it will be necessary to add six additional grinders to the 
groundwood mill. Finishing, shipping, and storage facilities 
will also be increased to handle the greater volume of news- 
print. 

Overall, it will be necessary to provide 6,000,000 cu. ft. of 
building volume in the mill and 1,000,000 cu. ft. in the power 
house. 

In the wood preparation department, one additional rotary 
barking drum will be installed, together with the conveyors 
and other equipment necessary to adapt it to the present 
system. The mill now has three chain-suspended barking 
drums. 


One additional digester, to be supplied by Wyatt Metal and 
Boiler Works of Dallas, Tex., will be added to the sulphate 
mill’s present bank of five digesters. The new digester will 
be of stainless steel construction in contrast to the digesters 
now in operation, which are made of carbon steel. The 
cladding will be of 816ELC stainless steel. 


Bowaters Southern Paper Corp., Calhoun, Tenn. 


Six Waterous Great Northern improved grinders, each 
capable of producing 50 tons of groundwood pulp per day will 
enlarge the groundwood mill to 14 grinders. The grinders 
scheduled for installation are unique in that each will be 
powered by a 6000-hp. synchronous motor. It is believed 
that these will be the largest electrical motors ever used to 
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drive individual grinders. They will be furnished by Elec- 
trical Machinery Manufacturing Co. of Minneapolis, Minn. 
Additional thickening and storage facilities will complete the 
program in the groundwood mill, but space will be provided 
in the new building for two more grinders at a future date. 

The focal point of Bowaters’ expansion program will be the 
276-in. newsprint machine. This machine will be similar 
to the two now in operation, but will incorporate new features 
developed in part by Bowaters’ personnel. The no. 1 news- 
print machine at the Calhoun plant has the distinction of 
having recently run, over an extended period, at 2118 f.p.m. 
the fastest speed yet attained by a newsprint machine. Ut is 
expected that Bowaters’ new machine will normally operate 
at a speed well in excess of 2000 f.p.m. 


The winder, also to be supplied by Beloit Iron Works, will 
be a heavy-duty, double-drum type, designed to operate at a 
maximum speed of 6000 f.p.m. : 

The drive for the paper machine will be a General Electric 
multiple-generator, electronic-amplidyne controlled, sectional 
type. Three main motor generator sets will provide power 
to drive each section with a d.c. electronically regulated motor. 

Existing conveyors in the shipping and storage areas will be 
extended into the new building, and another freight elevator 
will also be installed. In order to handle the increased volume 
of newsprint and pulp shipments, the rail loading shed will be 
extended. 


The present electrical demand of the Calhoun mills is 
45,000 kw. When the new paper machine, grinders, and 
other equipment go into operation, the power demand will be 
increased to 80,000 kw. The Tennessee Valley Authority 
substation, located at the plant site, will supply 10,000 kw. of 
the additional demand, while a condensing automatic extrac- 
tion turbine-generator with accompanying gas-fired power 
boiler will provide the balance of 25,000 kw. The generator 
and power boiler will be located in an extension to be built onto 
the present power house. 

The new boiler, to be furnished by Babcock & Wilcox Boiler 
Division, will supply approximately 350,000 lb. of steam per 
hr. at 850 p.s.i.g. and 900° F.T.T. It will be equipped for 
either gas or oil firing, with provisions for firing with pulverized 
coal as a possible future alternate fuel. 

The third part of the Bowaters’ expansion program, which 
is to follow, will involve the installation of equipment to 
provide pulp to be produced from local hardwoods. 


UNIVERSITY OF ALABAMA 


Egypt has no trees for wood pulp, yet she now produces 50 
to 60% of her own paper. 


K. H.. Lauer and R. D. Brown, University of Alabama 
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Karl H. Lauer, new member of the department of pulp and 
paper technology at the University of Alabama is in part 
eee for helping the country overcome its paper prob- 
em. 

As director of the Institute of Applied Chemistry in Alex- 
andria after World War II, Lauer and other chemists found 
that rice straw, which is abundant in Egypt, could be success- 
fully substituted for wood pulp in production of many types 
of paper. More recently, he aided the Brazilian government 
as a UNESCO expert on cellulose research and industrial 
planning. Under his direction, successful experiments were 
made in using mixed tropical woods for pulp in papermaking. 

Lauer, a native of Austria, studied at the University of 
Vienna, and won his Ph.D., with honors, from the Technical 
University in Prague, Czechoslovakia. 


SAFETY CONGRESS 


The 43rd National Safety Congress and Exposition will be 
held October 17-21, 1955 in Chicago, Ill. Complete informa- 
tion is available from R. L. Forney, general secretary, National 
Safety Council, 425 N. Michigan Ave., Chicago 1], Ill. 


FURNITURE SUPPLY Fair 


The newest cost-cutting paper products, ranging from fiber 
to packaging material, will be shown at the National Associa- 
tion of Furniture Manufacturers Supply, Equipment, and. 
Fabric Fair, to be held in Chicago, Aug. 28-Sept. 1, 1955. 


PAcKAGING AND MATERIALS HANDLING SHOW 


The Society of Industrial Packaging and Materials Han- 
dling Engineers will present its annual Packaging & Handling 
Exposition at Kingsbridge Armory, New York, N. Y., Sept. 
20-22, 1955. 


FLEcK 


Rupert Ross has joined The Alexander Fleck Ltd., 416 
Wellington St., Ottawa, Canada, as a sales engineer. Fleck 
is associated with E. D. Jones & Sons Co., Sveen-Pedersen 
Sales Corp., and other equipment firms. 


Mount Horr Fett PRESERVER 


Keeping paper machine felts clean had been a rather sub- 
stantial problem at Eastern Corp.’s installation in Lincoln, 
Me. Because Eastern was able to solve this almost universal 
problem with appreciable economic and practical values, 
the experience detailed in this article will be of interest to other 
paper mill operators who have long faced a similar problem. 

The development of the equipment installed by Eastern 
was a logical outgrowth of Mt. Hope’s long experience with the 
so-called ‘free-wheeling’ expander, widely used in the 
textile industry for spreading and eliminating wrinkles in 


Rupert*Ross, The Alexan- 


D. J. Robertson, Mount 
der Fleck Ltd. 


Hope Machinery Co. 
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How the Mount Hope felt preserver works: no. I expander 

spreads felt and opens weave; no. 2 expander squeezes 

weave together gently; no. 3 expander spreads weave open 

to maximum width. Showers placed immediately after 

expander no. 3 wash out fiber and stock dislodged from felt 
by above ‘“‘working”’ action 


fabrics, from fine silks to carpeting. The expander is a ball- 
bearing mounted, rubber roll rotating on a curved axle bowed 
to give even, smooth widthwise spreading to fabrics and any 
other stretchable material. 

Several years ago, engineers at Mt. Hope decided that 
application of this free-wheeling expander idea had logical 
applications in fields outside of the textile industry which used 
similar machinery. Specifically, they became interested in 
the papermaking and plastics industries. 

Eventually these men became intrigued to find that in this 
day of automatic washing machines, industry was still using 
the old-fashioned method of literally beating out dirt, stock 
and other foreign matter from papermaking felts. It seemed 
that a better cleaning job could be done on the felt with a 
scrubbing action like any piece of fabric that has been em- 
bedded with dirt. Following this line of reasoning, it was 
concluded that an efficient cleaning operation could be 
accomplished by working the felt in and out widthwise, thus 
eliminating the use of whippers and similar equipment and 
their abrasive action on the felts. 

In time, the Mt. Hope Machinery Co. designed a unit con- 
sisting of three free-wheeling expanders, coupled with a 
system of penetrating showers. The three expanders were 
set in a row with the first spreading the felt to full width ; 
the second shrinking it down as narrow as possible without 
wrinkling; and the third again spreading it out to the required 
width. This gentle “out-and-in-and-out-again” action ac- 
tually dislodges the stock and dirt embedded in the felt. Also, 
by turning one or more of the rolls into the felt as required, 
it comes off the last expander stretched to full width with a 
straight seam. The weave is then square and open and the 
stock is loose. 

Along with this system of rolls, the carefully designed series 
of showers actually removes embedded foreign matter. The 
first shower is directed against the side of the felt which is 
away from the paper, and is used to remove the dirt which 
has been loosened by the repeated stretching and compressing 
of the felts through the unit, plus further loosening of particles 
embedded deep within the pores. This is then removed by the 
no. 2 shower. The penetration of this shower is directed 
toward the side of the felt which was next to the paper. So 
much for the operating principles of the felt preserver. 

Two installations of the felt preserver were made at 
Eastern Corp.’s Lincoln, Me., mill in 1954. The units were 
aes ee first felts of two separate Rogers 
machines (single va se installations 
ae ee ein erie wall ae Me eho 
serED S results that have been achieved to date. 
Specifically, the following points have been noted: 


wet lap 
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(1) Increased Felt Life. Before installation of the felt 
preserver approximately 26 felts per year were used to meet 
normal production schedules. With the felt preserver, the 
company is currently using 15 felts per machine. But 
perhaps more meaningful are the figures detailing the cost of 
the felt per ton of wet lap pulp produced. With the use of 
whippers for cleaning the felts, the average cost per ton of wet 
lap produced was $1.04. With the felt preserver, the cost of 
of the felt has been slashed to 53¢ per ton of wet lap pulp 
produced. 

(2) Higher Felt Cleaning Efficiency. It has been deter- 
mined that the felts themselves are more thoroughly cleaned 
with the felt preserver then they were when whippers were 
used. 

(3) Less Down-Time. Plant operating personnel estimate 
that by eliminating the excessive vibration set up when 
whippers were used, down time on the machines has been 
drastically cut. Before the installation of the Mt. Hope 
felt. preserver, the cost of unscheduled repairs was 40¢ or 
better per ton of wet lap produced. Since the installation of 
this equipment the cost is currently about 25¢ per ton. 

(4) More Favorable Operating Conditions. Plant per- 
sonnel at Eastern report that the excessive noise and vibration 
which were present when whippers were used have been elimi- 
nated. 

(5) Savings in Original Felt Cost. Without the whippers, 
reduced lengthwise tension coupled with stretching action 
allows the use of narrower felts. In this case, the felt has been 
reduced from an original 74 inches to 68 inches. This in itself 
means a significant annual savings in felt cost. 

(6) No Change in Moisture Content of Air-Dried Pulp. 
This figure ran 38 to 40% when a whipper was used. There 
has been no change since the installation of the felt pre- 
server. 

(7) Felts Retain Original Condition Longer. With the use 
of the felt preserver the felts themselves remain open and 


View indicating the action of the powerful showers in 
conjunction with the Mount Hope free-wheeling expander 
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Portion of the Rogers single-vat wet machine containing 

Mount Hope felt preserver (seen at left). The operation 

of one of the two showers can be seen through the opening 

at the center left. Note that the felt preserver requires 
little space, is easily installed 


soft, maintaining their initial efficiency throughout most of 
their entire life. 


CRUCIBLE 

The Crucible Steel Co. of America, P.O. Box 88, Pitts- 
burgh, Pa., has published a booklet entitled “Crucible Ac- 
cument Precision Investment Castings” describing special 
techniques outlining the relatively new “lost wax’? method 
of precision casting. 


TrEstTInG MACHINES 


Testing Machines Inc., 123 W. 64th St., New York, N. Y., 
is offering a new gearless micrometer known as the Model 


559. 


SuTHERLAND 

The Sutherland Refiner Corp., Trenton, N. J., is offering a 
new hydraulic control that governs disk adjustment for all 
models of Sutherland refiners. 


The Sutherland Refiner Corp.’s new hydraulic disk control, 


which is quickly and easily attached to existing refiners. 


ic li [ i I panel 
All hydraulic lines feed in one side of the contro E 
the two electrical lines in the other. Installation can be 
accomplished in 2 to 3 hr. by the mill’s maintenance crew 
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Youtz-Slick Lift-Slab procedure of poured concrete build- 
ing construction 


Lia: 


FiscHer & PorTrer 


Fischer & Porter Co., Hatboro, Pa., has used a new method 
of poured concrete plant construction in the erection of its 
new fluid meter calibration laboratory. Known as the 
“Youtz-Slick Lift-Slab Procedure,” it involves pouring the 
roof on the floor and then raising it to the desired height, 
thus eliminating 95% of the forms required for conventionally 
poured concrete buildings. 

F. & P. has published a catalog (No. 2) describing process 
control instruments standardized and stocked for immediate 
shipment from Hatboro, Pa. 

F. & P. has made the following appointments: Robert A. 
Stern, vice-president, Data Reduction & Automation Divi- 
sion; Louis H. Aricson, vice-president, International Division; 
Nathaniel Brewer, vice-president, Research; and Edward J. 
Querner, vice-president, \[anufacturing. 

DOWNINGTOWN 

Andrew J. Kleiler, assistant chief engineer, and Clarence H. 
Butterfield, sales engineer, of Downingtown Manufacturing 
Co., Dowingtown, Pa., traveled to Finland recently to inspect 
a new Downingtown fourdriner in operation at Veisiluoto Oy. 
In Finland they were escorted by Tom Latimer, foreign 
representative for the United States Machinery Co., Down- 
ingtown’s overseas’ representative. 


LADD oA. 


New 192-in. Downingtown fourdrinier now in operation at 

Veisiluoto Oy, Finland. Above photo, taken in Downing - 

town shops before shipment, shows cantilevering arrange- 

ment used for easy wire changing. Stainless steel is used 
on all parts exposed to corrosive liquid 
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JONES 

E. D. Jones & Sons Co., Pittsfield, Mass., is oifering a new, 
complete line of pressurized double disk refiners, designated 
the Jones Double D, in disk sizes of 26, 34, and 42 in. Power 
requirements will range from 200 hp. for the 26-in. unit to 
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View and plan cf the Jones Double D disk refiner. 


700 hp. for the 42-in. unit. Featuring a rugged straight- 
forward mechanical adjustment and twin refining areas, the 
Double D provides great flexibility of operation and virtually 
no maintenance problems. Pressurized operation makes flow- 
through independent of disk design, so that flow-through, 
type of stock, consistency, and disk design may be varied in- 
dependently without necessitating other compensating adjust- 
ments. 

The Jones Co. will have its annual vacation shutdown the 
week of July 25. 


Ropney Hunt 


Rodney Hunt Machine Co., Dept. 1R, Orange, Mass., has 
issued Industrial Roll Engineering Report No. 6 “Roll 
Surface Finishes” describing the selection of the right roll 
finish for various industrial uses. ‘ 


INDUSTRIAL NucLEONICS 


Guardian Paper Co., Oakland, Cal., has installed an 
AccuRay basis weight gage, manufactured by Industrial 
Nucleonies Corp., Columbus, Ohio, to control the thickness 
of polyethylene. a 

W. E. Van Horne has been appointed assistant 


; sales man- 
ager of Industrial Nucleonics. 


GRACE 


The Grace Chemical Co. has established its main office at its 
plant location in Memphis, Tenn. The Company’s new 
address is P.O. Box 4906, North Station, Memphis 7, Tenn. 
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PENNSYLVANIA INDUSTRIAL CHEMICAL 


William J. Roberts has been appointed director of research 
of Pennsylvania Industrial Chemical Corp., Clairton, N. J., 
succeeding A. L. Ward, who has retired. Nicholas C. Gan- 
geni succeeds Mr. Roberts as assistant director of research. 


SHEFFIELD 

The Sheffield Corp., Dayton 1, Ohio, has issued two new 
data sheets on the Sheffield paper smoothness gage and the 
Sheffield porosimeter. 


MOoNsANTO 


Monsanto Chemical Co., Organic Chemicals Division, St. 
Louis, Mo., has published a technical bulletin (O-24) giving 
directions for six analytical methods for pentachlorophenol. 


FREEPORT 


Freeport Sulphur Co., 161 E. 42nd St., New York, N. Y., 
will install facilities to produce sulphur from a newly dis- 
covered salt dome deposit in the Louisiana tidelands, 60 miles 
southwest of New Orleans. 


WALDRON 

John Waldron Corp., P. O. Box 791, New Brunswick, N. J., 
has issued a bulletin (No. 52) describing the Waldron High- 
Speed Coupling. 


MAGNUS 


Acidex felt cleaner, made by Magnus Chemical Co., Gar- 
wood, N. J., has enabled a large midwestern mill producing 
high grade book paper to cut the time required for color 
changes from half a day to about 11/, hr. 


Cuicaco Bripce & TRon 


Chicago Bridge & Iron Co., Chicago 4, Ill., has published 
a leaflet “‘Hortonclad”’ describing a composite metal having an 
integral and continuous bond produced by a new high- 
vacuum brazing process. 


CHEMIPULP 


Chemipulp Process Inc., Watertown, N. Y., is offering a 
radically new type compact sulphur burner, developed by 
Kimberly-Clark Corp., and marketed under the name Chemi- 
pulp-KC jet-type sulphur burner. A new burner is avail- 
able in capacities of 1, 21/2, 5, 12, 15, and 25 tons per day. 


Chemipulp-KC jet-type sulphur burner 
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Dow 

Dow Chemical International Ltd. has opened a far eastern 
sales office in the Sanshin Building, Tokyo, J apan, 
SNELL 


A two-year study recently completed by Foster D. Snell 
Inc., 29 W. 15th St., New York 11, N. Y., has proven that 


opaque waxed paper gives superior protection to vitamins in 
enriched bread, as compared with any clear transparent film. 
ALBANY 


The special motion picture, filmed at Albany Felt Co.’s 
main plant at Albany, N. Y., for the “Industry on Parade’’ 
television show, has been seen on 250 stations by an estimated 
70 million viewers. 


ESCO 


Electric Steel Foundry Co., 2141 N. W. 25th Ave., Portland 
10, Oreg., has developed an improved design of its stainless 


Installing Esco lap joint strainers 


steel Esco digester strainers, known as the Esco Lap Joint 
Strainer. One of the outstanding features of the new strainer 
is a great saving in installation time. 


A-C 
Allis-Chalmers Manufacturing Co., 828 S. 70th St., Mil- 
waukee, Wis., has extended its WA Series impulse steam 


turbines to 16,500 kw. ; . 
William A. Yost, has been appointed vice-president of staff 


operations for A-C. 

A-C has issued a bulletin (61B8222) describing the com- 
pany’s totally enclosed dry type transformers with NEMA 
Group 3 glass insulation for indoor or outdoor applications. 


GRAVER 

Graver Water Conditioning Co., 216 W. 14th St., New 
York, N. Y., is offering a new small size compact two-stage 
spray type deaerating heater designated the Graver SSC 


deaerating heater. 
Graver has appointed the Atlas-Misrock Co., 110 N. 8th 


St., Richmond, Va., as sales representative. 


JO > ROSS 


S. W. Fletcher, president of the J. O. Ross Engineering 
Corp., New York, N. Y., has been elected a director of Colum- 


bian Carbon Co. Sas 
The Green Bay Paper & Pulp Co., Green Bay, Wis., 18 
adding 18 new driers, equipped with a Ross Vapor Absorption 


System to its machine. 
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Carthage hydraulic log splitter 


ELLIoTrT 


Elliott Co., Jeannette, Pa., has published a bulletin 
(PB4700-1) covering Elliott packaged adjustable speed drives. 


CARTHAGE 


Carthage Machine Co., Carthage, N. Y., is offering a hy- 
draulic log splitter which quarters logs in one stroke in a range 
of size to handle logs 24, 30, and 38 in. in diameter, and from 
4 to 81/> ft. in length. 


Moorr AND WHITE 


The Moore and White Co., 330 E. Hunting Park Ave., 
Philadelphia 24, Pa., has introduced a new device known as 
the M & W-Cannan paper sampler, which snatches samples 
from webs moving at machine speed without danger of costly 
shutdowns caused by tears and pile-ups. 


ay 


The M & W-Cannan paper sampler, recently introduced 

by The Moore & White Co., is the first device ever devel- 

oped which will snatch an accurate sample from any posi- 

tion ona moving web without tearing the web. The com- 

plete device is shown eouene acloseup of the cutter head 
elow 


105 A 


RILEY | | 
Riley Stoker Corp., Worcester, Mass., has Seay : 
bulletin describing Riley Refuse Fuel Burning Equipment. 


9 


National ANILINE 
National Aniline Division, Allied Chemical and Dye Corp., 


Facade of new multimillion dollar Research-Engineering 

Center of National Aniline Div. of Allied Chemical & Dye 

Corp., located in Buffalo, N. Y. Center comprises two 

buildings, engineering building (left) and research build- 
ing (right) 


has officially opened a new 63,000-sq.ft. Research and Engi- 
neering Center at its Buffalo, N. Y., plant. 


Roors-CONNERSVILLE 


Roots-Connersville Blower Division of Dresser Industries, 
Inc., Connersville, Ind., has established a Detroit sales office 
at 4917 Schaefer Rd., Dearborn 2, Mich., under the manage- 
ment of Daniel R. Fulton. 


Brcco 


Becco Chemical Division, Food Machinery and Chemical 
Corp., Buffalo, N. Y., has issued a bulletin (No. 65) describing 
peroxide bleach processes for Southern woods. 

Becco has contributed 67 different publications to the 
industrial field on subjects ranging from surface treatment of 
metals to peroxide bleaching. Its most recent publication is a 
175 page book on hydrogen peroxide. 


OAKITE 


Oakite Products, Inc., 19 Rector St., New York, N. Y., has 
established the Oakite Export Division to handle the distribu- 
tion of Oakite cleaning and related materials and equipment 
in Latin America and overseas. 


Muitron Roy 


Milton Roy Co., 1300 E. Mermaid Lane, Philadelphia 
18, Pa., has published a bulletin (No. 455) describing the use 


of controlled volume pumps in papermaking. 


HARRIS-SEYBOLD 


T. M. “Ted’”’ Broadston has been appointed assistant sales 
manager for Harris-Seybold Co., Cleveland 5, Ohio. 


GENERAL ANILINE 


Philip M. Dinkins has been elected vice-president of opera- 
tions of the Dye Stuff and Chemical Division of General 
Aniline & Film Corp., New York, N. Y. 
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SEMBT-SOLVAY 

The following new appointments have been made by Allied 
Chemical & Dye Corp.’s Semet-Solvay Petrochemical Divi- 
sion: F. M. Norton, vice-president, R. A. Lyon, production 
manager, W. J. Wixson, superintendent of the Tonawanda, 
N. Y., plant, and A. J. Koehne, assistant superintendent at 
Tonawanda. 


ARIZONA CHEMICAL 

Arizona Chemical Co., Panama City, Fla., largest producer 
of tall oil products in the world, recently celebrated the 25th 
anniversary of its founding. The company was formed in 
1930, and is jointly owned by American Cyanamid Co., and 
International Paper Co. Used in the paint, varnish, soap, 
detergent, linoleum, surface-coating and similar industries, 
tall oil is a mixture of fatty and rosin acids. It is derived 
from the spent black liquor residues when southern pine is 
made into kraft pulp. 


BuLKLEY, DUNTON 


Bulkley, Dunton Processes, Inc., New York, N. Y., has 
appointed Backus & Spencer, Cleveland, Ohio, as representa- 
tives to handle the complete line of Bulkley, Dunton equip- 
ment. 


Huyck 


F. C. Huyck & Sons, Rensselaer, N. Y., has installed a new 


New 680-in. loom installed at F. C. Huyck & Sons 


680-in. loom, the widest in the world for manufacturing paper 
machine felts. 


DiamMonp ALKALI 


Diamond Alkali Co., 300 Union Commerce Building, 
Cleveland, Ohio, has issued a wall chart giving 37 specific, 
successful suggestions for safely handling solid, liquid and 
flake caustic soda. 

“The Story of the Chemicals You Live By” is the title of a 
new Diamond booklet which graphically depicts the com- 
pany’s family of chemical products. 

Diamond has also issued a newly revised pocket manual 


reviewing its complete line of specialized sodium silicate 
chemicals. 


EGAN 


C. V. Blatter has joined the sales engineering staff, and 


A. G. Russell has been appointed sales engineer, for Frank W 
Egan & Co. 
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The Egan plant has recently been moved from Bound 
Brook, N. J., toSomerville, N. J. 


RuHOopDIA 


Rhodia Inc., New York, N. Y., has appointed the Naugatuck 
Chemical Division of Dominion Rubber Co., as representative 
in Canada, and Burhans-Sharpe Co., Seattle, Wash., as repre- 
sentative in the Pacific Northwest. 


Dr Lava 


The De Laval Steam Turbine Co. has undertaken an 
extensive long range expansion program which will include 
the construction of a new building near Chicago and San 
Francisco, as well as in Trenton, N. J., and Houston, Tex 


Seventy three-million gallon per day double suction raw 
water pumps at the Fibreboard Products Co., East Antioch, 
Calif. 


The company, which is celebrating its 54th anniversary, was 
founded by Carl De Laval, whose experiments in the field of 
high speed, rotating machinery led to the development of the 
cream separator in 1877. The principles developed by Mr. 
De Laval found application in many fields. It was the need 
for a high-speed driver for the cream separator that lead him 
to the development of the impulse steam turbine, which in- 
eluded such outstanding elements as the expanding nozzle 
and the flexible shaft, thus making it possible to operate 
turbines in his day, at speeds that are not often surpassed 
even now. 


FoxBoro 

The Foxboro Co., Foxboro, Mass., has established 10 
regional sales divisions under H. O. Ehrisman, a newly 
appointed general sales manager, and J. J. Burnett, field 
sales manager. The 10 regional sales offices and regional 
sales managers are: New England, H. H. Michelmore; 
New York, E. R. Huckman; Philadelphia, J. B. Deaderick; 
Pittsburgh, A. H. Shafer; Atlanta, kK. W. Prendergast; 
Cleveland, H. L. Lee; Chicago, J. J. Connelly; Dallas, 
E. L. Stark; Houston, L. W. Parten; and San Francisco, 
R. E. Rogers. 


Bensine & DEENEY 

Bensing Bros. & Deeney, 3301 Hunting Park Ave., Phila- 
delphia 29, Pa., has published a booklet on flexographic 
printing. 


NoRBUTE 

Norbute Corp., 383 Madison Ave., New York, N. Y., pro- 
ducer of uranium ore, has acquired Jackson & Church Co., 
process engineering equipment manufacturers of Saginaw, 
Mich., through an exchange of stock. 
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BLack-CLAWSON 


Black-Clawson International, Ltd., is engaged in an 
extensive expansion program to enlarge its manufacturing 
capacity and facilities in the supply of complete paper and 
board machines. The program also includes increasing its 
capacity for supplying a complete line of stock preparation 
equipment and converting equipment. 


G.E. 


The General Aniline & Film Corp. is using General Electric 
recording spectrophotometers to test dyestuff materials at its 
Rensselaer, N. Y., plant. 

G.E. is offering a new Limitamp high-voltage meter control, 
saving more than 50% in floor space over previous models. 
A fact sheet on the new control is available from G.E. at 
Schenectady, N. Y. 


ComBUSTION ENGINEERING 


The Dayton Power & Light Co., Dayton, Ohio, has con- 
tracted with Combustion Engineering, Inc., for a C-E Sulzer 
Monotube steam generator. This is the second C-E Sulzer 
unit to be ordered in this country, and it will be the first 
of the ‘“‘once-through” type to operate at a steam pressure in 
the subcritical range, and will be larger than any such unit 
elsewhere. 


Scapa 


Construction has started at Waycross, Ga., on the new 
drier felt plant of Scapa Dryers, Inc. Production is scheduled 
to begin late in 1955, and the manager of the new plant will 


Ground breaking for new Scapa mill at Waycross, Ga. At 

left, Donald M. Brass, executive vice-president of Scapa 

Dryers, Inc.; with spade, Thomas Hindle, president of 

Scapa Dryers, Ltd.; at right, Edward H. Hall, president of 
Morey Paper Mill Supply Co. 


be Donald M. Brass, former manager of the Scapa London 
office. Morey Paper Mill Supply Co., Fitchburg, Mass., 
will be exclusive distributors for Scapa. 


NatronaL LEAD 

W. H. Woods has been appointed general sales manager of 
Titanium Pigment Corp., Division of National Lead Co., 
New York, N. Y. Earl W. Diener has been named assistant 
general sales manager of the corporation. 


TORRINGTON 

The Torrington Co., Torrington, Conn., has made the 
following personnel changes: M. E. Berglund, executive 
vice-president; L. W. Smith, vice-president of manufacturing; 
B. T. Virtue, vice-president of engineering; E. B. Thompson, 
vice-president of sales, W. R. Reid, Jr., assistant secretary 
and general sales manager; F. A. Pearce, vice-president of 
finance; W. Hudson, assistant treasurer; R. EK. White, 
controller. 


107 A 


SSE eee 


REPORTS AND DISCUSSIONS 


Presented at the National and Regional Conference 
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Use of Microscopy in Pulp and Paper 
Mills—A Committee Survey 


In onpeER that it may be guided better in its work, the 
TAPPI Microscopy Committee sent out a questionnaire on 
the “Use of the Microscope in the Pulp and Paper Industry” 
to all members of the Association. A total of 599 replies were 
received from all parts of the world, principally the United 
States (452) and Canada (51). Many of the replies describ- 
ing the use of microscopy came from companies related to but 
not actually in the pulp and paper industry. This brought 
out suggestions for the use of the microscope which are novel 
to pulp and paper technicians but may be of value as new ap- 
proaches to old problems. On the other hand, the statistics 
must be considered in the light that microscopy is used to a 
far greater extent in these related industries than in the aver- 
age pulp and paper mill. In addition, replies were received 
from many of the schools carrying on instruction in pulp and 
paper technology as well as research institutes specializing 
in this work. The conclusions reached were, therefore, not 
based on a strict quantitative analysis of the data collected 
but on the general pattern of the replies after due considera- 
tion of their source. 


Question 1. How many microscopes do you have in your 
laboratory? Simple —, compound —, binocular -, 
electron 

The replies showed: simple—176, compound—453, bi- 
nocular—281, electron—7. 


The most popular type of microscope is the compound 
binocular. Many mills checked both compound and binoc- 
ular (unfortunately the question was ambiguous), which 
might mean that they had one microscope—a compound bin- 
ocular microscope, or might mean that they had two micro- 
scopes—a compound monocular microscope and a compound 
binocular microscope. It is therefore difficult to say how 
many were monocular and how many binocular. Only seven 
replies indicated the presence of an electron microscope and, 
as might be expected, they were from the large allied chemical 
industries and not in a paper mill. Little significance could 
be deduced from the number of simple microscopes because 
many mills merely indicated that they had a number of mag- 
nifying glasses which are, in fact, simple microscopes. On 
the general pattern of replies, it is concluded that every mill 
has from one to three compound microscopes, depending on 
its size and that in most of the mills at least one of them is a 
binocular type. 


Question 2. What accessories are available? Mechanical 
stage, polarizer, oil immersion lens, microtome, projector 
camera, and others? ; 

Replies: mechanical stage—444, polarizer—202, oil im- 
ae lens—335, microtome—129, projector—201, camera 


This indicates that standard equipment for every pulp and 
paper mill should be a compound binocular microscope with 
attached mechanical stage. Many mills also have an oil im- 
mersion lens which is of value in solving slime problems. A 
large number of mills have cameras and projectors indicating 
wide interest in photomicrography as a useful technique. 
The use of the microtome in Studying cross sectioning of paper 
is also popular. Among “others,” the most Caner are 
phase contrast, micrometers (dish, stage, filar), and the dark 
field. Many of the “others” were listed by allied industries 
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and might not have much significance to the average pulp and 
paper technician unless a description of how they are used were 
added. However, ‘‘others” listed several times are: stereo- 
scopic microscope—8, vertical illuminator—8, hot stage—7, 
camera lucida—5, ultrapak—5, sodium vapor lamps—3, 
filters (Wratten, refractive index, fluorescent)—3, ultraviolet 
lamps—2, freezing attachment for microtomes—2. Several 
rather uncommon items such as microcine, microrefractom- 
eter, paraboloid condenser, polaroid camera were listed once. - 


Question 3. What use is made of the microscope? __ ‘ 
The replies showed: fiber analysis—492, identification of 
dirt—438, filler analysis—241, examination of printing— 
234, examination of wires—223, examination of felt—182. 


These replies indicate that every mill having a microscope 
uses it for fiber analysis and for dirt speck identification. 
Fifty per cent of the mills also use it for filler analysis and for 
the examination of wires, felts, and printing. 

There were a great many “other” uses listed in about the 
following order of frequency: microbiology and slime prob- 
lems; examination of coatings; examination of paper surfaces; 
beater control; particle size studies; study of cross sections of 
paper and board; identification of fiber species; paper and 
fiber measurements; study and identification of various beater 
additives; microchemistry; photomicrographs; corrosion stud- 
ies; wax crystallography; degree of cooking; surface tension 
studies; examination of stones, cylinders, etc.; and several 
other highly special uses. These various uses of the micro- 
scope will be given further study by the committee. 


Question 4. Do you employ a full time microscopist? If 
not, is someone assigned this work as a specific part of his job? 


The answers indicate full time microscopists are not em- 
ployed in paper mills but that several of the personnel are 
qualified to do microscopical work. This is performed when- 
ever the need arises as part of their regular work. Many indi- 
cated that they do not have enough of these trained techni- 
cians and that only the chief chemist or head of the laboratory 
does the work. In these cases, there is indicated a need for 
such trained personnel. Among the allied industries, specially 
trained microscopists handle all the work. 


Question 5. What could the Microscopy Committee do to 
make the microscope more valuable in your mill? 


The following list was made up from the most frequent re- 
quests: (1) The need for a manual on the use and care of the 
microscope in the pulp and paper industry. Many asked 
for special instructions for untrained personnel. (2) A set of 
colored photomicrographs of stained fibers. (3) A source of 
reference fibers. (4) A source from which a set of permanently 
fixed stained fibers on slides may be obtained. (5) An up-to- 
date bibliography of latest developments and newest tech- 
niques. (6) Better stains, simpler and improved methods of 
preparing slides and identifying fibers. (7) Methods of iden- 
tifying dirt specks with photomicrographs. (8) Methods of 
identifying fillers with photomicrographs. 

These requests and the many others mentioned less fre- 
quently will be considered by the Microscopy Committee in 
a subsequent article. It may be well to point out, however, 
that one of the present projects of the committee is a micro- 
Scope users monograph. 


The Microscopy Committee acknowledges with speci i 
copy | c pecial thanks th 
of the questionnaires by one of its members, William Landes. er 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel, and Events 
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Delaware Valley 


The March meeting of the Delaware Valley Section of 
TAPPI was held at the Engineers’ Club on Spruce St. in 
Philadelphia, March 24, 1955. Approximately 100 persons 
were present to hear K. O. Elderkin, president of TAPPI and 
vice-president and general manager of Bowaters Southern 
Paper Corp., speak on ‘Paper Mill Management.” 

His remarks, which were repeated at the May meeting of 
the Southeastern Section of TAPPI, follow. 

Cart F. Ackerman, Secretary 


Paper Mill Management—The Construction of the Bowaters 
Southern Mill 


K. O. Elderkin 


I HAVE been asked to speak on some phase of manage- 
ment. Since there are very few phases of management I 
know anything about, I will confine myself to telling you of 
some of the problems which faced management during the 
building and start up of the Bowater’s newsprint and pulp 
mill at Calhoun, Tenn. It is one phase of management in 
which I have been deeply involved during the last 3 years. 

Sales management and our financial people had a few 
problems to face and solve before operating management 
came into the picture. 

This mill, with the woodlands to go with it, was estimated 
to cost 55 million dollars, so that it was deemed wise to have 
60 million available so as to have a little margin for safety. 
Actually, the mill, when completed, and including timber- 
lands, cost very nearly 60 million dollars. In order to be 


able to interest the banks and insurance companies who were 


eventually to loan us 45 million, it was necessary to convince 
these people that we could sell the output of the mill over a 
reasonable period. 

Our American sales company—the Bowater Paper Co., 
Inc., of New York, has for many years been selling the output 
of Bowater’s Newfoundland Company, largely in the south. 
Their customers and others in the southern states agreed to 
take the entire newsprint output from the proposed Tennessee 
mill for a period of 15 years if the mill was built. 

As far as I know no privately financed company 1n our 
business has ever before been able to accomplish such a feat 
in sales management. In addition to this, the Bowater 
Paper Corp. of London signed a contract to take a minimum 
amount of 50,000 tons of unbleached or bleached pulp from 
the new mill for the same period at market price with a stipu- 
lated minimum price. 

Because the mill would provide a stable source of pulp for 
Bowater’s British mills, the British Treasury was persuaded 
to allow 15 million precious American dollars to provide the 
equity capital to finance the Tennessee mill. Persuading 
the British authorities to do this was quite a job in itself, 
and the result came as quite a surprise to people on both 
sides of the Atlantic. ' 

In 1951 and 1952 when all this was going on, it was still 
impossible to undertake such a proposition as this without a 
Certificate of Necessity because building materials were still 


K, O. Euperkin, Vice-President and General Manager, Bowaters Southern 
Paper Corp., Calhoun, Tenn. 
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scarce and under government allocation. A description of 
the time, effort, and persuasion that went into the obtaining 
of this evidence of the U. 8. Government’s blessing on the 
project would fill a book and we haven’t time to tell that 
story tonight. Suffice to say that such a certificate was 
granted on Feb. 19, 1952. This certificate allowed the write- 
off to depreciation of 45% of the cost of the mill in the first 5 
years and was of tremendous help in arranging the financing 
which was finally completed in June 1952, with agreement by 
several insurance companies to buy 371/2 million of our bonds, 
and the promise by several banks to loan us up to 71/, million 
on our notes. With our own 15 million dollars we were now 
ready to build and ground was broken in June 1952. 

For several years before this a team of Bowater engineers 
and mill management people had been searching the North 
American continent for a suitable spot on which to erect a 
newsprint and pulp mill. This group flew thousands of miles 
viewing timberlands from the air and traveling from place 
to place examining possible mill sites. They covered eastern 
and western Canada, the western United States and the entire 
south. By the end of 1951 the search had boiled down to a 
point where the Bowater people were arguing among them- 
selves as to which of two locations would serve their purposes 
better. 

They finally settled on a spot on the north bank of the 
Hiwassee River where it runs between the two small towns of 
Charleston and Calhoun, Tenn. The mill site is 40 miles 
northwest of Chattanooga on the west side of U. S. Highway 
11, which is the main road between Montreal and New Or- 
leans. The site contained 1800 acres and sloped gradually up 
from the river to low hills about 100 ft. above the river. 

It was a lovely spot when I first saw it in the lush green of 
April 1952, a few days after I came to Bowater’s to take on 
the job of supervising the building and operating the enter- 
prise. A fine herd of cattle was grazing on the peaceful slope, 


the Smoky Mountains rose blue in the east, and the Hiwassee 
River flowed serenely through the landscape. 


I determined 


H. C. Brill, E. I. du Pont de Nemours & Co. Inc.; K. O. 
Elderkin, Bowaters Southern Paper Corp.; and E, C. Pada- 
vic, Container Corp. of America 
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then and there that when our mill was completed it should 
disfigure the landscape as little as possible. The architect 
employed to see that this was done has done an outstanding 
job. I have yet to hear anyone say that we have created an 
unsightly blot on the landscape. ; 

You may ask “What were the particular features which 
determined the selection of this mill site?” I can enumerate 
them as follows: 

A site where grading to a flat building surface would be 
relatively cheap and where good foundations could be had. 
This site is on a limestone base, overlaid with about 30 to 35 
ft. of red sandy clay. 

A supply of fresh water of suitable analysis was available 
by pumping it out of the Hiwassee River. 

Rail transportation was provided by a main line of the 
Southern Railway, which ran within 20 yd. of the site. U.S. 
Highway 11, and several other adjacent highways, offered 
road transportation, while the Hiwassee River with its 
9-ft. dredged channel to the Tennessee 18 miles downstream, 
gave us a water connection to the great inland waterways of 
the Nation. 

The site was located near the center of gravity of our cus- 
tomers. 

The Tennessee Valley Authority offered cheap, abundant, 
and dependable electric power, and the wood from its many 
fine plantations. 

The area offered abundant supplies of short leaf, loblolly, 
and Virginia pine, which could be brought to the site by water, 
rail, or road. 

The main natural gas line between Chattanooga and Knox- 
ville runs through the site and provides fuel for boilers and 
lime burning. 

The Hiwassee, where the flow is regulated by five power 
plants and five reservoirs upstream on its two branches, pro- 
vides means for the necessary dilution of mill wastes before 
they are delivered to the Tennessee River. 

Limestone and chemicals were available at reasonable dis- 
tances from the mill. 

The best feature of the site which was perhaps not given its 
full weight at first was that it was located in a part of the 
country where people like to live. The TVA lakes offer 
unsurpassed opportunities for recreation. The climate is 
good. The woods and mountains offer wonderful scenery 
and opportunities for hunting, hiking, and auto trips. Two 
cities of medium size, Chattanooga and Knoxville, are within 
easy reach, and two smaller towns, about 13 miles on either 
side of the mill, Athens and Cleveland, offered pleasant places 
for the people to live. Right at the mill two villages were 
ready for development for those who liked to be near their 
work. 

These opportunities for good living, as it turned out, com- 
bined with the attraction of a new and modern plant, allowed 
us to attract to the Calhoun mill the best staff, operators, and 
workmen in the industry. Over 35,000 applied for work, 
from which 750 were selected. 

During 1951 the J. E. Sirrine Co. of Greenville, S. C., 
had been making preliminary plans and estimates on which 
to base the company’s financing. The granting of the Cer- 
tificate of Necessity was the signal for the engineering to 
proceed at full speed, aimed at a definite project at a definite 
location. Early in March I met in Greenville with Sirrine’s 
people and with Bowater men from England and Canada, 
as well as the United States, and through night and day 
sessions lasting a week, we hammered out the basic plans for 
the project, and Sirrines got down to design work in earnest. 

You may be interested in some of the decisions which had to 
be made by management and engineering at that time. 

First, we had to determine the best probable width of the 
two newsprint machines to be installed. On an analysis 
of the requirements as to newspaper press widths and roll 
sizes in the southern states, it was determined by our sales 
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company that the maximum trimmed width of the sheet 
should be 228 in. In order to give better edges and better 
wet end running conditions we gave ourselves 6 in. more wire 
width than usual so that the machines have 254-in. wires. 
The length of the wire was determined, based on experience 
with many other news machines, and modified by the fact 
that we hoped to run at higher speeds. ; 

It was early determined, based on my experience with the 
first suction transfer at Crossett, that these machines should 
be carefully designed to incorporate this feature. These 
were the first news machines which had suction transfers 
built into their original design. : 

Having settled the general specifications of the machines 
we then had to decide how fast we could be certain of running 
these machines, and on how fast we might be able to run them 
sometime in the future. We could not reasonably provide 
more pulp capacity than enough to take care of the former, 
but we must provide for being able to extend or speed up our 
facilities to take care of the latter—if higher speeds became 
possible. 

No machine in the south, of the four in operation at 
that time, had ever run over 1500 ft. for any extended 
period, so we adopted that figure as a guide to the maximum 
amount of pulp capacity which should be provided. No 
news machine in the world at that time had ever exceeded 
about 1850 f.p.m., so we decided to plan our paper machines 
for a maximum speed of 2000 ft., and to make plans for ex- 
tension of the other facilities for future expansion up to this 
speed. Planning for the future is one of management’s 
most important functions, and it is in this area that most mis- 
takes are made. 

Usually the only tools in management’s hands are statistics, 
which, while an excellent record of the past, are usually a 
poor guide to the future, unless mixed with good judgment, 
a lively imagination, and some reliance on a good crystal ball. 

We know now that we made a serious error in judgment in 
gaging the effectiveness of the new engineering developments 
in our paper machines, particularly the suction transfer. We 
think now that our machines should have been designed for 
even higher speeds and that we will be running at maximum 
designed speeds long before we had expected. We have 
already been running for an extended period at speeds in 
excess of 1800 ft. 

Another error was in underestimating the capacity of our 
grinders. These grinders are the largest which have been 
built. They are Waterous Great Northern grinders, built 
for 5 ft. 3 in. wood, which is the usual length of pulpwood 
sticks being cut in our area. Based on past experience, we 
expected these machines to produce a maximum of 43 tons 
of good groundwood per stone. We expected these stones 
to absorb at this production not more than 3750 hp. Thinking 
that for once we would provide a grinder with enough power, 
we put 4500-hp. motors on each grinder. Experience has 
shown that we can produce over 50 tons per stone, and that 
our motors are too small. We have ordered an additional 
grinder, and this one is to have a 6000-hp. motor. 

Management’s mistake here was that again we did not have 
the imagination to realize the over-all cumulative effect of 
modern engineering developments through the whole system. 

In the past, in making newsprint at very high speeds, the 
quality of groundwood has had to be very carefully controlled 
with just one function in mind. It had to have just those 
qualities which would make a sheet that could be pulled off 
the wire at high speeds onto the first press felt without too 
many breaks. The suction transfer has eliminated the need 
for those particular qualities (whatever they might have been) 
and now allows us to produce a quality of groundwood which 
1s solely determined by the requirements for printing on a 
printing press. It so happens that the elimination of the old 
very exact requirements allows us to make more pulp better 
suited to its ultimate use. 


For years southern mills have sought ways and means for 
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preventing deterioration of their wood in storage during the 
long, hot, humid Summers. In the past, wood inventories had 
to be kept at a minimum during the Summer—then each Fall 
there was a wild rush to build up stocks in preparation for wet 
weather or cold spells in winter, which make wood scarce. 

We have known for some time that wood immersed in water 
will not deteriorate. At Bowater’s, management decided to 
do something about it, and the underwater wood storage which 
can hold 38,000 cords of wood was built. It has been fully 
described in the trade papers, so that I do not have to give you 
the details here. 

It accomplishes three things: (1) It allows the wood 
procurement department to take wood when it is available. 
It allows wood contractors to deliver wood at a steady rate, 
without having to cut back their quotas at times when they 
can produce most economically, and having to press for more 
wood when its procurement is most difficult. (2) It pre- 
vents deterioration of the wood. (38) It delivers wood to 
the mill at practically constant moisture. 

So much for the original planning and some of the engi- 
neering features of the mill. 

After Sirrines began engineering in the Spring of 1952, 
their work progressed under full steam until the mill was 
practically completed. 

One of the problems of management was to keep an eye on 
engineering to see that it was coordinated at all times with the 
work of the building contractors, machinery erectors, etc. 

The development of the personnel of such a project as this 
should be of interest. When I came into the picture, Bo- 
water’s provided four men. One was the man who was to be 
mill manager and my principal assistant. The secretary of 
the new company was provided by our Newfoundland com- 
pany, while the controller and treasurer came from our New 
York company. From the Bowater organization all over the 
world we were able to draw on the help of experts in many 
lines on a consulting basis. The forestry consultant who had 
been working on the project for several years continued in 
that capacity, and immediately began to lay plans for buying 
the large areas of timberlands which such a mill needs on 
which to raise its pulpwood, and provide reserves. 

I brought an electrical engineer with me from Crossett. 
Until we located a suitable chief engineer, I served in that ca- 
pacity as well as in that of general manager. 

One of the first men hired was the best industrial relations 
man I knew as he was to bear the responsibility of providing 
the man power for this project. With his guidance, and al- 
ways with the approval of the new employee’s supervisor, we 
began to accumulate our work force. First on the list were 
woods manager and assistant, purchasing agent, chief engineer, 
traffic manager, and assistant industrial relations manager. 
Then each staff head began to select his superintendents with 
the aid of the industrial relations people, and finally the super- 
intendents selected their own workmen, always guided by the 
people in the industrial relations department. 

The woods manager, with help from industrial relations, 
organized and staffed his central office and five district offices, 
each with a district superintendent, assistant, and staff. 
This process was not completed until about 3 weeks before 
the department being manned was ready to go into operation. 

In staffing the mill we had to hire about 200 people from 
within the industry—the rest were selected from other walks 
of life, and were trained on the job to do the particular opera- 
tion for which they were hired. The organization of these 
training programs was quite a job in itself. 

That we picked our men well and trained them effectively 
is, I think, proved by the fact that few mills have had as suc- 
cessful a start as we have had, and have attained such high 
standards of quality and production at such an early date. 

The mill was designed for 125,000 tons of paper and 50,000 
tons of pulp per year. We are currently producing at an 
annual rate of over 160,000 tons of paper and over 60,000 tons 
of pulp for export. 
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Our paper has been enthusiastically received in the press- 
rooms right from the beginning. Those results can only be 
accomplished by good men, properly trained. 

I am particularly proud of my organization so if I brag 
about them a little, please forgive me. 

One of the problems which management had to face, and 
which was solved by the industrial relations department, was 
how to house 750 prospective employees. This was done 
through a program of education, combined with cooperation 
with various local organizations. 

First we let it be known that Bowater was not going into 
the real estate business—that was going to be left to the real 
estate people. 

Early in the program a representative group of citizens 
were brought together and told of our plans and the effect 
they would have on the surrounding community. They were 
taken to visit an operating paper mill community so they could 
see at first hand what happens to an area when such an in- 
dustry as ours moves in. They were encouraged to form the 
necessary groups to make orderly plans for the changes to 
come. We have had the most complete cooperation from 
these groups that we could possibly expect. The existing 
towns of Athens, Cleveland, Charleston, and Calhoun some- 
how managed to accommodate the construction force, which 
at one time reached 2300 men. 

The towns of Charleston and Calhoun provided for zoning 
and organized a utilities commission, which financed and built 
a complete water supply system for the two towns. 

The FHA was brought into the picture and housing con- 
tractors built homes for the new employees in Charleston and 
Calhoun. Many employees built their own homes in the 
area or purchased them Some rented, some found boarding 
places as temporary accommodation until they could build 
for themselves. 

The $3,500,000 payroll at the mill and the wood buying in 
the area is having its effect so that the secondary wave of 
immigration, which comprises the butchers, the bakers, and 
the candlestick makers, to supply the needs of our employees, 
is already beginning, and Charleston and Calhoun are be- 
ginning to how symptoms of becoming boom towns. 

While we are talking about people, I want to point out to 
you a change which is occurring in our industry, and in fact 
in all industry. Years ago in any paper mill the operating 
workmen were the largest group at the mill at any time. 
With continuing approach to what is now called “automation,” 
the operating group is shrinking in proportion, while other 
groups are increasing. 

In our mill during the day shift, there are more maintenance 
and repair men than there are operators. There are also 
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more office people, including daytime supervision and head 
office staif, than there are operators. 

During the night shifts, there is only one man in the mill 
for every $400,000 of plant. 

These changes are making new problems for management. 
The average wage per employee is coming up and raising the 
average standard of living because of the larger proportion of 
skilled men. The selection, training, supervision, and care 
of our work force is becoming increasingly important, and 
must have more attention from management. The increas- 
ing complexity of the machinery and controls, and the higher 
skills and scientific learning required, open new fields for tech- 
nical men of all kinds. Management must do a much better 
job in public relations and in making known to our young 
people the wonderful opportunities for a career in paper- 
making if we are going to have available to us in the future 
the kind of men we are going to need to run the mills of the 
future. 

Now, before I close this rambling report, I want you to 
take a look at what management has facing it in the future. 
Several groups have, within the last year or two, made rather 
detailed studies and researches to try to determine the future 
of our industry. One of these studies, carried out at Stan- 
ford University by the Weyerhaeuser Timber Co., is perhaps 
outstanding, and if you hayen’t read it, I strongly recommend 
that you do. It is called “America’s Demand for Wood 
1929-1975.” 

All authorities agree that the demand for paper in this 
country is going to double in the next 20 years or so. Amer- 
ica’s use of paper has doubled every 12 to 15 years for the last 
century, so the possibility of it doing so again in 20 years does 
not seem at all impossible to me. 

This means that management must find the means to pro- 
vide new capacity each year to produce i!/, million tons of 
new paper and at the same time replace its worn out plant. 
One to one and a half million tons per year of new plant seems 
a reasonable expectation. Since plants take at least 2 years 
to build, this means 3 million tons ef plant in construction at 
all times during the next quarter century. We must produce 
the trees—we must find the money—and we must find and 
train the men. 

It looks from here as though management has quite a job 
ahead of it, and it looks as though TAPPI—which means 
you—will have to provide a lot of that management. 


Ohio 


The Ohio Section of TAPPI held its annual Ladies Night 
on May 12, 1955 at the Hartwell Country Club in Cincinnati, 
Ohio. 

A group of 288, including members and their wives, attended 
this gala evening. A cocktail hour, steak dinner, election of 
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W. M. Aiken, Gardner Board & Carton Co. and H. R. 
Joiner, Champion Paper & Fiber Co. 


officers for the 1955-56 season were followed by dancing and 
entertainment. The ladies present were the guests of the 
Ohio Section. 

Chairman Harold Joiner, Champion Paper & Fibre Co., 
opened the meeting and welcomed everyone present. He 
then held the election of new officers, and the following slate 
was elected for the 1955-56 season: 


Chairman—William H. Aiken, Gardner Board & Carton Co., 
Middletown, Ohio 

Vice-Chariman—Ellsworth Shriver, Mead Corp., Chillicothe, 
Ohio 

Recording Secretary—Virgil Perry, Harding Jones Co., Middle 
town, Ohio 

Corresponding Secretaoy—Frank C. Duvall, Black Clawson 
Co., Middletown, Ohio 


Malcolm G. Lyon, Champion Paper & Fibre Co., was appointed 
program chairman for the next year. 

This was the last meeting of the Ohio Section for the 1954— 
55 season, and concluded a very successful year. The Ohio 
Section is looking forward to another big year starting next 
September. 

EK. W. Perricu 
Recording Secretary 


New England 


On June 3 and 4, 1955, approximately 120 members and 
guests convened at the Oceanside Hotel in Magnolia, Mass., 
for the annual meeting of the New England Section. 


The technical portion of the meeting consisted of mill visits 
to the Robert Gair Co., Inc., Haverhill, Mass., and to the 
Paper Engineering Dept. of Lowell Technological Institute 
in Lowell, Mass. 

Two technical papers were presented at the Oceanside 
Hotel; the first on June 3, which was entitled “The Develop- 
ment of a Quality Control Program for a Paper Mill” by C. 
M. (Cap) Howell, professor of paper technology, Chemical 
Engineering Dept., University of Maine, Orono, Me. 

On June 4, Horace N. Lee of the Paper Engineering Dept., 
Lowell Technological Institute, Lowell, Mass., presented a 
paper entitled “Microseopy—Stop, Listen, and Then Look.” 
Mr. Lee’s paper was very appropriately supplemented with 
actual demonstrations on procedures and results using the 
microscope. 

The annual business meeting was held on June 4, with the 
following business being transacted: 


The acceptance of the slate of officers presented by the 
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John Lewis, Lowell Technological Institute; C. M. Howell, 
University of Maine; H. N. Lee, Lowell Technological In- 
stitute; and F. S. Klein, Byron Westen Co. 


Nominating Committee for the year 1955-56. The proposed 
and accepted slate is as follows: 


eee: L. Benson, St. Regis Paper Co., East Pepperell, 

ass. 

Vice-Chairman—C. L. Reece, Westfield River Paper Co., Rus- 
sell, Mass. 

Secretary-Treasurer—R. W. Ramsdell, Hercules Powder Co., 
Holyoke, Mass. 


The following members were re-elected to serve as members 
of the Executive Committee: 
price Helen U. Kiely, American Writing Paper Corp., Holyoke, 
ass. 
Joseph T. Loomer, Robert Gair Co., Inc., Uncasville, Conn. 
pouald Malloch, American Writing Paper Corp., Holyoke, 
ass. 
John Lewis, Lowell Technological Inst., Lowell, Mass. 
F. L. Simons, Crane & Co., Inc., Dalton, Mass. 
William Stillman, Bird & Son, Inc., E. Walpole, Mass. 
C. I. Horton, Philadelphia Felt Co., Norwalk, Conn. 


The following members were elected to serve as members of 
the Executive Committee for the first time: 
BE. W. Strecker, Esleeck Mfg. Co., Turners Falls, Mass. 
P. J. Fitzpatrick, American Cyanamid Co., Boston, Mass. 
Richard Dempsey, A. E. Staley Mfg. Co., South Hadley Falls, 
Mass. 


In addition, the outgoing chairman, F.S. Klein, Byron Weston 
Co., Dalton, Mass., was elected to serve in an ex-officio 
capacity for the term of 1 year. 

The Nominating Committee consisted of: P. P. Gooding, 
Strathmore Paper Co., W. Springfield, Mass., as chairman; 
Charles Lewis, Peter Cooper Corp., Boston, Mass., and 
Walter Wentworth, Clinton Sales Co., Boston, Mass. 

The membership present unanimously accepted the change 
in the New England Section by-laws and also the addition of 
an amendment to the by-laws. 

The change in the present by-laws consists of increasing 
the number of members of the Executive Committee from 12 
to 13. The amendment to this article consists of the out- 
going chairman of the Section to act as an ex-officio member 


of the Executive Committee for 1 year. 
R. W. RAMsDELL 


Secretary-Treasurer 


Empire State (Western District) 


Conducted tours of two plants of the J. W. Clement Co., 
Buffalo printers, preceded the February meeting of the West- 
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erp District of the Empire State Section of TAPPI, held at 
the Park Lane in Buffalo, N. Y., on Feb. 2, 1955. 

About 35 members and guests were present at this meeting, 
at which Calvin Seaquist, head of the J. W. Clement’s Pro- 
duction Research Department, presented a very interesting 
talk on printing. 


April Meeting 


The Western District’s April meeting was held at the Pros- 
pect House, Niagara Falls, N. Y., on April 6, 1955, with 43 
members and guests in attendance. A panel of four repre- 
sentatives of paper mill suppliers discussed ‘New Materials 
for the Paper Industry”’, the topic of the evening for the West- 
ern District’s Annual Suppliers’ Night. 

I’, A. Strovink, eastern regional manager, Paper Chemicals 
Dept., American Cyanamid Co., discussed various new prod- 
ucts which American Cyanamid now has available, as well 
as older products which have been improved. Among the 
products Mr. Strovink discussed were wax emulsions; azite 
fluidifier for coatings; Cyron size; an acrylic base emulsion 
for greaseproofing; a dry strength resin which produces a 600 
to 1000% increase in fold and a 40% increase in bursting 
strength and tensile; and a cationic anti-static agent also used 
as a rewetter or disperser. 

Talks presented by the other three speakers, M. L. Cushing, 
chief paper chemist, Stein Hall & Co.; S. F. M. Maclaren. 
divisional sales manager, Penick and Ford, Ltd., Inc.; and F. 
H. Denham, technical director, Paper Mill Dept., R. T. 
Vanderbilt Co., Inc., follow. 


Guar Gum as a Dry Beater Additive 
M. L. Cushing 


Durine the last decade the paper industry has made 
increasing use of additives composed of or derived from natural 
gums. A series of these hydrophilic galacto-mannan poly- 
mers, blended or treated with certain chemicals to aid in the 
dispersion and flow distribution to various stages of the paper- 
making process is commercially available under the generic 
trade name of “Lycoid.” 

The particular type of product under consideration for this 
session is composed of the galacto-mannan gum guar, the cold- 
water soluble reserve carbohydrate of the guar legume seed. 

The use of guar gum as a wet-end additive is no longer new 
or novel, having been well documented by the work of The 
Institute of Paper Chemistry, our own publications, and by 
commercial exploitation in many phases of papermaking. 

What we believe to be nove! and worthy of special attention 
is the development of a product which can be used as a dry 
additive in the beater or early stages of stock preparation 
which is free from the usual difficulties of dispersion. The 
rapid wetting and swelling of other guar products leads to 
gumminess, lumps, and trouble with shiners, fish-eyes, pick- 
ing on felts, ete. Our processing results in a product which 
wets out completely before swelling takes place. The time 
of inhibition can be varied so that products can be formulated 
to disperse in waters of different temperature ranges. Thus, 
there is offered one product for water temperatures up to 
100°F., a second for temperatures from 100 to 125°F., anda 
third product from 125 to 165°F. 

While designed to be added dry in the very early stages, 
usually before beating or refining, these products can be slur- 
ried or cooked and added at later stages such as headbox or 
fan pump. 

When present in the stock preparation waters before beat- 
ing or refining the result of the normal beating schedule is a 
freer, faster draining stock having higher strength values 
(burst, fold, tensile, tear) than normal for a given mechanical 
working. Asa further result there is an improvement in for- 
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mation, opacity, brightness, pick test, surface uniformity, 


ink receptivity, ete. 

Concurrently with the improvement in test values of the 
finished sheet there appears to be an increase 1n wet web 
strength. That is when the eum-treated furnish is fed to a 
machine where frequent couch gap breaks are occurring these 
breaks immediately cease and the sheet runs free of wet-end 
breaks. It is possible that this may be due to formation im- 
provement alone and not to an actual wet web strength 
gain. E 
There usually results a denser, less porous sheet. Natu- 
rally, there can be advantages or disadvantages for this occur- 
rence, advantages where one wants to eliminate pin holes, for 
instance, and disadvantages where an open, bulky, absorbent 
sheet is desired. 

When used in a mineral filled sheet the percentage of filler 
rises (the composition of the furnish being held constant) with 
little or no drop in strength tests. Accompanying this is a 
marked decrease in two-sidedness. 

Suitable technical and high-grade modifications of the prod- 
uct are available for various grades of paper. Newer modi- 
fications are available to increase the retention of titanium 
pigments from coated or tub sized broke: Modifications 
compatible with paper dyes are available where required. 

The usual levels of addition range from 3 to 20 Ib. per ton, 
with the bulk of the use being at the 5 to 10-lb. per ton level. 

Prices of these products are in the $0.25 to $0.30 per Ib. 
range. One pound of guar gum product normally does the 
job of 5 to 10 lb. of starch, thus making the cost per ton of 
finished paper well within reason. 


Penford Gums 
S. F.M. Maclaren 


Most of you are already familiar with ‘““Penford Gums” 
and know that they are essentially hydroxy ethyl ether de- 
rivatives of cornstarch, the hydroxy ethyl ether groups being 
attached directly to the starch molecule by strong ether 
linkages. 

Further information pertaining to the manufacture of these 
products will be found in U.S. pat. 2,516,632-3-4 and, in the 
United States, they are manufactured solely by Penick & 
Ford Ltd., Inc. Although Penford Gums have the physical 
form and appearance of the original cornstarch, the addition 
of the hydroxy ethy! ether groups has created a new series of 
chemical compounds with noticeably different and improved 
characteristics which make them highly adaptable to many 
processes in the industry. 

The starch molecule, which may be considered to be essen- 
tially a polysaccharide or polyalcohol, contains many hydroxyl 
groups and these are responsible for many of its properties. 

One of the prominent characteristics of these hydroxyl 
groups is the attractive force they have for each other or for 
water or other hydrophilic materials. 

The attraction these hydroxyl groups have for water in- 
creases when a slurry of raw starch in water is heated so that 
at the gelatinization temperature it becomes greater than the 
attraction the molecules have for each other and the starch is 
said to paste, hydrate, or disperse. However, even in the 
cooked or dispersed state the associative tendency of the starch 
molecules for each other is apparent and is believed to be re- 
sponsible for some of the undesirable changes evident when a 
cooked starch paste or sol is cooled, aged, or dried. 

The tendency of a cooked cornstarch paste to thicken or 
gel on cooling or aging is due to the tendency of the dispersed 
or hydrated molecules to associate with each other with the 
resulting loosely cross-linked molecular network of still hy- 
drated starch having an increased viscosity or even setting 
up to a stiff gel. In some instances this association between 
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starch molecules progresses to the point where it becomes ir- 
reversible under normal conditions and some of the starch 
may actually precipitate from solution. Frequently, as when 
a starch paste or film is dried, this irreversible association be- 
tween molecules takes place and a horny insoluble mass is 
formed which does not readily rewet or redisperse back to the 
previous hydrated sol form. The term retrogradation is 
usually applied to this irreversible molecular association. 

It may be deduced, therefore, that the substitution in the 
starch molecule of any chemical groups which will modify or 
overcome some of the properties of the hydroxyl groups may 
greatly change the properties possessed by the starch itself. 
This has, indeed, been demonstrated in the case of the Pen- 
ford Gums. The replacement of a relatively smal! proportion 
of the hydroxyl groups in the starch molecules by hydroxy 
ethyl ether groups gives a product still in the granule form 
which has markedly different and, for many uses, vastly im- 
proved properties. 

Among these improved properties possessed by the Pen- 
ford Gums are the following: reduced gelling tendency; im- 
proved viscosity stability on cooling or aging; decreased retro- 
gradation tendency; increased film solubility; lowered gelat- 
inization temperature; improved viscosity stability on heat- 
ing; improved water-holding ability; more cohesive or “glu- 
tinous” paste character; improved film forming characteristics ; 
clearer, more flexible films; increased reactivity to borax and 
resins; more resistant to biological spoilage; good compat- 
ibility; water hardness and pH not critical; good color stability; 
depolymerization by enzymes. The Penford Gums are pro- 
duced with several levels of ether group substitution and a 
wide range of modifications or fluidities. For convenience 
they have been arranged in three separate groups, the mem- 
bers of which have been designated the 200, 300, and 3000 
series, respectively. 

The various products in the 200 and 300 series have been 
converted so that their paste viscosities cover the range of the 
usual unmodified and thin-boiling cornstarches. The mem- 
bers of the 3000 series have been still further modified so that 
their paste viscosities correspond with those of the familiar 
cornstarch dextrines. For example, the three available prod- 
ucts in the 3000 series, namely, 3040, 3070, and 3090 may be 
conveniently prepared in concentrations as high as 35, 45 
and 65%, respectively. : 

The Penford Gum 200 series has a lower degree of hydroxy- 
ethyl substitution with a resulting gelatinization range of 
about 10°F, lower than that of ordinary cornstarch. 

The Penford Gum 300 series has a higher degree of sub- 
stitution so that its gelatinization range is lowered to about 
30°F. below that of native cornstarch. In addition, the mem- 
bers of this series possess those improved properties typical 
of the Penford Gums (hydration, cohesiveness, paste and film 
clarity, resistance to gelling, etc.) to a greater degree than the 
200 series members. 


Because of the decreased ‘‘set-back” (viscosity increase) on 
cooling or aging pastes of all three series of Penford Gums can 
frequently be prepared in concentrations somewhat higher 
than can conventional starch products having comparable 
hot-paste viscosities. In the relatively short time they have 
been available, the Penford Gums have been widely adopted 
by the paper manufacturers and converters. Their use is 
frequently advantageous in beater or furnish sizing, tub, size 
press and calender sizing, various coating applications both 
at the size press and on the conventional on and off-machine 
coaters, corrugating, solid-fiber laminating, miscellaneous 
lining, laminating and winding operations, and as paper bag 
adhesives. 

For beater or furnish addition Penford Gums 200 or 300 are 
generally employed. As the gelatinization temperature of 
these Penford Gums is materially lower than that of ordinary 
cornstarch, the inclusion of up to 5% on the fiber basis mate- 
rially increases the internal fiber bonding in the dried sheet 
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with consequent improvement of the bursting strength and 
other sheet properties. Surprisingly beneficial effects on 
sheet finish and grease resistance are often observed. Sheets 
are currently being made with Penford Gum 300 in the fur- 
nish range from lightweight waxing stock to high caliper board. 

As far as surface sizing is concerned Penford Gums are 
widely used at the tub, size-press, and calenders for their 
effect on the sheet strength and stiffness as well as on its sur- 
face characteristics. Where surface effects are desired pri- 
marily, the viscosity of the sizing solution used should, in 
general, approach the maximum viscosity practicable for the 
operation in question. This tends to minimize size penetra- 
tion and results in relatively more starch remaining as a sur- 
face layer where it is more effective in improving surface char- 
acteristics. Such a thin surface layer is also surprisingly 
effective in increasing the strength characteristics as wax-pick 
test, burst, and tensile. However, where these latter tests 
need to be still further improved, a more penetrating size may 
be preferable. Thus, the use of a higher concentration of a 
thinner Penford Gum will usually contribute to a greater 
added weight, improved internal bonding, and greater sheet 
strength. 

Where bursting strength or tensile increase is desired the 
Penford Gums are commonly applied at both the size press 
(or tub) and/or the calender stacks. In this case an appreci- 
able added weight is desired so the thinner products (280 and 
380) are usually suggested at concentrations of from 6 to 12% 
with the lower concentrations being more common on paper 
and the higher solids levels being used primarily for the heavier 
papers and boards. The sizes are applied at 130 to 170°F. at 
the size press and usually 170 to 190°F. on the calenders, de- 
pending on the conditions of operation. 

As mentioned above the Penford Gums are superior to 
ordinary starches in their water-holding and film-forming 
characteristics. Their films are consequently more continu- 
ous in nature and this continuity makes such a film a superior 
barrier to hydrophobic materials such as grease, wax, varnish, 
lacquer, etc., and materially lessens the rate of penetration of 
hydrophilic substances as animal glue, starch adhesives, coat- 
ings, etc. The results frequently approach those obtained 
with many of the more expensive synthetic and natural gum 
film formers and usually are obtained at a considerably lower 
cost. 

Large quantities of the Penford Gums are currently being 
used for controlling the wax penetration on bleached kraft 
milk bottle stock, minimizing lacquer and varnish absorption 
in label stock, reducing the penetration of animal glue in 
gummed tape, and for improving the results obtained when 
board or paper is subsequently printed with high-gloss inks. 

The high reactivity of the Penford Gums enables them to 
be advantageously used in sizes containing urea formaldehyde 
or other synthetic resins for improving the water resistance 
or wet scuff resistance of beer box liners and similar products. 
Subsequent waxing or other treatment to improve this fea- 
ture may not then be necessary. 

Penford Gums may be readily combined with various wax 
emulsions, proteins, latices, and polyvinyl alcohols or other 
synthetic or natural film formers for the sizing of paper or 
board to obtain a wide variety of finishes or effects for spe- 
cialty uses. 

Because the flow characteristics of the Penford Gums are 
so different from those of ordinary starches and because of the 
minimized gelling or set-back tendency Penford Gums fre- 
quently can be used at concentrations and viscosities mate- 
rially higher than would be possible with the conventional 
starch sizes. This makes necessary a revision of the viscosity 
limits previously established for a particular use with regular 
starches. ; ; 

The properties of the Penford Gums make them ideally 
suited for use as the adhesive for conventional on or off- 
machine paper coating colors. Their improved flow proper- 
ties cause the colors to have good levelling properties and the 
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minimized gelling or thickening tendencies of the starch con- 
tribute to good viscosity stability when the colors are aged. 
The good water-holding properties of the Penford Gums are 
responsible for decreased adhesive penetration into the body 
stock with a consequent decrease in the coating failures due to 
adhesive “starved” areas in the coating layer. The highly 
hydrated Penford Gums have excellent adhesive strength so 
that coatings made with them have uniformly high pick values. 

The Penford Gum 280 and 380 are suited to many of the 
lower solids-type coating colors (up to 45% total solids) and 
the 3000 series Penford Gums are produced with viscosities 
that suit them for use in coating colors of up to 65 to 68% 
solids as required for many coaters. 

The flow and filming properties of the Penford Gums ideally 
suit them for use as the adhesive portion of size-press coating 
colors and they have consequently been an important factor 
in promoting the use of such an application. With the Pen- 
ford Gums it is possible to apply at the size-press a color hav- 
ing approximately the same pigment-starch ratio (up to 5 
or 6) as that of conventional on or off-machine coatings and 
without the extreme patterning so noticeable when ordinary 
starches are used in this application. 

Coating colors ranging from 15 to 45% total solids can be 
applied in this way with the resulting added coat weights 
ranging from 1 to 10 lb. per side per ream on sheets having a 
basis weight of from 30 to 90 lb. 

Besides improving the brightness and opacity of the finished 
sheet a size press coating materially improves the smoothness 
and resulting printing properties. As a result, such sheets 
have been enthusiastically received and approved by many of 
the largest printing establishments in the United States and 
Canada. 

Unfortunately, time does not permit detailed discussion of 
the application of Penford Gums as solid fiber adhesives and 
corrugating adhesives. Extensive work is being carried out 
however in both these fields at the present time and the results 
being obtained are very encouraging. 

The work of our research and development departments 
also continues and, in addition to the Penford Gums already 
discussed which are already being consumed by the paper 
industry in substantial commercial quantities, new series of 
these products are being developed and additional technical 
data will be published as soon as it becomes available. 


Fibrous Filler—A New Pigment for the Paper Industry 
F. H. Denham 


AN INTERESTING new product in the pigment field, 
known as “Fibrous Filler,’ has been developed by the R. T. 
Vanderbilt Co., Inc. Paper mills in the United States and 
Canada are currently being licensed to make and use this prod- 
uct asa filler in paper and paperboard. 

Because of its unusual properties and relatively low cost, 
as compared with the so-called high strength pigments, 
fibrous filler appears to have wide application in numerous 
erades of groundwood and chemical pulp papers. 

A unique feature of this new pigment is that it has both 
organic and inorganic components. It consists of extremely 
fine hydrous calcium silicate particles precipitated on cellulose 
fiber. Perhaps partly because of this attachment to the fiber, 
the calcium silicate particles are highly retained in paper. 
These particles have an average diameter of only about 0.05 
mu. 

The mineral portion of fibrous filler is very bulky, weighing 
less than 7 lb. per cu. ft. compacted, is very white (TAPPI 
brightness 97 to 98), and is highly ink absorptive (ASTM oil 
absorption 150 grams oil per 100 grams pigment). Used asa 


Bao: DENHAM, Technical Director, Paper Mill Dept., R. T. Vanderbilt 
Co., Inc., East Norwalk, Conn. 
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filler in paper, fibrous filler produces high brightness, good 
opacity because of the very large number of particles or re- 
flecting surfaces, excellent surface smoothness, high ink re- 
ceptivity, and increased bulk and resiliency, all of which add 
up to improved printing quality. 

Fibrous filler is prepared in a paper mill under a license 
agreement with the R. T. Vanderbilt Co. Essential ingredi- 
ents include pulp, calcium chloride, sodium silicate, and 
usually alum. 

Almost any type of bleached or unbleached chemical pulp 
fiber may be used, and satisfactory fibrous filler has even 
been made with groundwood although generally this is not 
recommended. A low freeness processed stock such as de- 
inked stock, broke, or waste paper also may be used advan- 
tageously in place of virgin fiber. The finished pigment 1s 
usually made to consist of 20% fiber and 80% calcium silicate, 
although this ratio may be varied if desired. 

The fibrous filler is prepared by first processing the fiber 
in a calcium chloride solution and then adding a sodium 
silicate solution under conditions of rapid, high shear agitation 
so as to produce a very finely divided precipitate on the fiber. 
Usually an alum solution is then added, also under conditions 
of rapid agitation, to reduce the pH to neutral or slightly acid 
dependent upon the amount of alum used and the pH desired. 

Attachment of the calcium silicate to the fiber is largely 
dependent upon the processing of the stock in the calcium 
chloride solution, maximum fibrillation being desirable. The 
calcium chloride has a softening or swelling effect on the fiber 
which tends to promote better filler attachment. 

A fibrous filler production unit in a paper mill consists 
simply of a reaction tank, a refiner, means for supplying dilute 
sodium silicate and alum solutions, and storage tanks. When 
a low freeness processed stock such as deinked stock is used 
rather than virgin fiber, an ordinary stock pump may be sub- 
stituted for the refiner. The reaction tank, which may be 
simply a wooden tank or almost any type of a stock chest, is 
piped so that stock may be fed from the bottom of the tank, 
through the refiner or the pump, and returned to the top of the 
tank. Small lines to handle the dilute sodium silicate and 
alum solutions are tapped into the inlet side of the refiner or 
pump. 

In preparing fibrous filler, the required amount of slush 
stock is added to the reaction tank and then the dry calcium 
chloride is added. When virgin fiber is used, the suspension 
of stock in calcium chloride solution is cycled through the re- 
finer and back into the reaction tank until the freeness is re- 
duced to about 350 ml. Canadian. The fiber should be in 
contact with the calcium chloride solution for at least 30 min. 
If low freeness processed stock such as deinked stock or broke 
is used, the stock-calcium chloride solution is simply cycled 
through the pump for at least 30 min. 

Then, while the stock is being circulated through the pump, 
or through the refiner with the plug backed off , 210% sodium 
silicate solution is added through the line to the inlet side Xo) 
that precipitation occurs under conditions of rapid high shear 
agitation. The volume of stock flow should be at least Ss1x 
times that of the sodium silicate solution flow. 

After the required amount of sodium silicate has been added 
an alum solution usually is added in the same manner as the 
silicate solution to reduce the pH of the fibrous filler to the 
desired point, generally to about 4.5 to 5.0. The alum ac- 
tually reacts with the pigment to form a complex hydrous cal- 
cium aluminum silicate. 

The soluble salts formed as by-products of the reaction may 
be removed from the fibrous filler by washing on a rotary 
vacuum-type washer or by decantation. However, several 
mills now using fibrous filler without wash 
have experienced no trouble with prod 
these by-product salts. 


As usually prepared, the fibrous fill 
sistency of 0.6 to 0.7 lb. per gal. T! 
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uction or quality due to 


er slurry has a con- 
nis 18 often metered, usu- 


116A 


ally with a weir box, directly into the stock at the fan pump 
or some other point near the wet end of the machine. If 
preferable, the slurry may be added to the beaters with equal 
results. 

The use of fibrous filler has been found advantageous in 
many grades of paper ranging from offset, bond, mimeo, and 
book to newsprint, and also in various grades of paperboard. 
Since the cost of this new pigment is only a fraction of the cost 
of so-called high strength pigments, fibrous filler frequently 
has been used to replace high strength pigments at a consider- 
able saving. At the same time it has produced equal opacity 
and printed show-through, higher brightness, greater bulk, 
better surface smoothness, and greater ink receptivity. 

It is used in tissue to improve softness and absorbency 
particularly when wet-strength resins are used. 


Fibrous filler is used in coating rawstock as well as in un- 
coated papers. Addition of a small percentage to the raw- 
stock of a coated magazine grade has permitted reduction in 
basis weight while maintaining good opacity, bulk, tearing 
strength and printing quality. The high brightness of the 
fibrous filler permitted substitution of unbleached for the 
bleached groundwood previously used in this rawstock. 


The unusual properties of this new pigment promise a rap- 
idly expanding use. Results to date have shown it to be an 
important addition to the list of products used as fillers by 
the paper industry. 


May Meeting 

The Western District of the Empire State Section of TAPPI 
climaxed their 1954-1955 season with its annual ‘Ladies 
Night,” held May 5, 1955, at the Park Hotel in Lockport, 
N. Y., with about 80 members and guests and their wives 
attending. A buffet supper was followed by the election of 
officers for the 1955-1956 season. 

The speaker of the evening was Ben Yaseen, Niagara Falls, 
N. Y., whose subject was ‘““The Diamond—Universal Symbol 
of Sentiment.’’ Dancing to the music of the “Mac Trio” 
completed a very enjoyable evening. 

The Western District elected the following officers for the 
1955-1956 season: 


Chairman—James J. Forsythe, International Paper Co. 
Vice-Chairman—Robert H. Zinsmeister, Kimberly Clark Corp. 
Secretary—Leroy Lindberg, Robert Gair Co. 
Treasurer—Ernest F. Andrews, International Paper Co. 
PROGRAM COMMITTEE 


Chairman—Harry B. Hulse, Upson Company 

Vice-Chairman—Ward Arnold, International Paper Co. 

Mer pects LETS SECS Rosenbaum, Allied Chemical & Dye 
orp. 

Pusuiciry ComMITTEE 

Chairman—Oscar Anderson, Jr., International Paper Co. 

Vice-Chairman—Donald Hagerla, Kimberly Clark Corp. 

ARRANGEMENTS COMMITTER 


Chairman—George Norton, George Irish Paper Co. 
Vice-Chairman—Robert Driscoll, International Paper Co. 


ATTENDANCE CoMMITTEE 


Chatirman—Charles Raleigh, Buffalo Electro-Chemical Co. 
Vice-Chairman—Fred Rosebush, Buffalo Electro-Chemical Co. 


MeMBERSsHIP ComMMIrTrER 


Chairman—Gordon K. Storin, Niagara Alkali Co. 
Vice-Chairman—Fred Heil, Lockport Felt Co. 


O. E. ANDERSON, Jr. 
Publicity Chairman 


Pacific 


A joint meeting of Pacific Section of TAPPI; Pacific Coast 
Division, The American Pulp and Paper Mill Superintendents’ 
Association; and The Pacific Coast Branch Technical Section 
Canadian Pulp and Paper Association, was held at Victoria 
B. C., May 19-21, 1955. This was the annual meeting of 
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F, E. Caskey, Morden Machines Co.; B. T. Briggs, Rayonier 
Inc.; and R. G. Macdonald, TAPPI 


the Pacific Section of TAPPI and the following new officers 
were elected: 


Chairman—John M. McEwen, Weyerhaeuser Timber Co. 

Vice-Chairman—Ben T. Briggs, Rayonier, Inc. 

Secretary-Treasurer—Robert Smythe, Ray Smythe Co. 

Executive Committee—H. B. (Pete) Petersen, Hercules Powder 
Co.; Kenneth Boothe, Crown Zellerbach; and Norval Mag- 
nusson, Puget Sound Pulp & Timber Co. 

Alternate (for Ed Nunn)—S. P. Strayer, St. Regis Paper Co. 


The technical program on Friday morning was sponsored 
by the Technical Section Canadian Pulp and Paper Associa- 
tion and the following four papers were presented at this 
meeting: 

1. “Experimental Digester Studies on the High-Yield 
Sulphite Pulping of Hemlock,’”’ D. L. Stewart, Powell River 
Co., Ltd., Powell River, B. C. 

2. “Operating Characteristics of the Elk Falls Vacuum 
Pickup,” Jack Youden and Howard C. Graham, Elk Falls 
Co. Ltd., Duncan Bay, B. C. 

3. “Making of a Fourdrinier Wire,” by Arthur Leith, the 
Johnson Wire Works, Ltd., Montreal, Que. 

4. Powell River Award Paper, to be presented by the 
winner of the award. 

The afternoon of May 20 was devoted to mill visits at Sid- 
ney Roofing and Paper Co., Ltd., and British Columbia 
Forest Products, Ltd. 

The men’s golf tournament was also held the afternoon of 
May 20. 

At 6:00 p.m. an informal cocktail party and a western buffet 
supper were held at the Crystal Gardens followed by an aqua- 
cade and dancing. 

On May 21 the International Brotherhood of Migratory 
Peddlers, Waiting Room No. 2, sponsored a “Wake-em-Up” 
breakfast at which time they presented a charter to the 
British Columbia group of peddlers organized as a new 
Waiting Room. , 

The technical meeting was started at 9:00 a.m., and this 
meeting was sponsored by the Pacific Section of TAPPI with 
John M. McEwen acting as chairman. The following four 
papers were presented at this meeting: 

1. “Crown Zellerbach Modernizes No. 2 Paper Machine 
at Port Townsend,” Robert R. Marriott, Crown Zellerbach 
Corp., Port Townsend, Wash. . 

2. “Structural Fiber, a Pulp with Its Own Problems, 
Everett J. Reichman, Simpson Logging Co., Shelton, Wash. 

3. “Continuous Chlorination of Bleach Liquor,” Harry 5. 
Fisher and Richard E. Carlson, Pennsylvania Salt Manu- 
facturing Co. of Washington, Tacoma, Wash. 
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4. “The Effect of Paper on Color Changes of Meat,” F. 
O. Whipple, Crown Zellerbach Corp., Camas, Wash. 

The annual business meetings of the three associations were 
held at 11:00 a.m. followed by a men’s luncheon at 12 noon. 
The Honorable Robert W. Bonner, Attorney General of 
British Columbia, spoke on the topic ‘Industrial Potential in 
Western Canada.” 

At 2:00 p.m. the same afternoon, the Pacifie Coast Division 
Superintendents’ Association sponsored a meeting at which 
the following four papers were presented: 

1. “Bleached Groundwood in the Northwest,” Harry 
Rar Westminster Paper Co., Ltd., New Westminster, 
2. “Zine Hydrosulphite Brightening of Groundwood,” 
Vincent De Felice, Publishers’ Paper Co., Oregon City, Ore. 

3. “Breaker Stacks,’’ H. R. Russell, Simpson Paper Co., 
Everett, Wash. 

4. “Secondary Headboxes,’”’ Henry W. Dauterman, Long- 
view Fibre Co., Longview, Wash. 

At 6:00 p.m. a “Get-Together Party” honoring officers of 
the three associations and their wives was sponsored by the 
Industrial Affiliates and Allied Industries Committee. This 
was followed by a banquet at 7:00 p.m. with dancing until 
midnight. 

This turned out to be the largest meeting of this type yet 
held on the Pacific Coast and the attendance figure was 596. 
Plans were initiated at this time for a similar meeting to be 
held 3 years from now. 


Crown Zellerbach Modernizes No. 2 Paper Machine at 
Port Townsend 


R. R. Marriott 


Since the 15th of May, 1929, which was the first day of 
production for Port Townsend’s no. 2 machine, improvements 
have been continually made to increase speed and gain more 
production. The machine is a 248-in. right-hand Bagley & 
Sewall with a 251-in. Beloit removable fourdrinier. At the 
time of installation it had a Beloit wooden headbox, Beloit 
suction couch, one suction press, and two plain presses, one 
of which was a smoothing press. There were 44 main driers 
(60-in. diam.), one baby drier (48-in. diam.), and four felt 
driers (48-in. diam.). The reel (English type) and double 
drum winder were Bagley and Sewall. 

This equipment, which at that time was the largest kraft 
machine in the world, was operated with minor improvements 
until 1934 on unbleached kraft paper for wrapping, cement 
bags, and grocery bags. During this year the wooden head- 
box began to disintegrate so it necessitated a replacement. 

A cast-iron Beloit headbox with Voith slice and inlet were 
installed. Other significant changes were also made about 
this time which included a new braking generator on the 
winder to replace the mechanical brake. We discontinued the 
use of the smoothing press, installed a lump breaker roll, and 
put in a Ross-Grewin hot air system. These improvements 
increased production approximately 20% by 1936. 

Improvements were continually being made, such as the 
removal of the smoothing press and the addition of four new 
60-in. driers. Table rolls were replaced, changes and modifi- 
cations of the vacuum system were accomplished, new drier 
gears were installed, four more felt driers were added, new 
flat boxes were installed, and numerous other changes were 
made. We managed to keep improving during the war years 
so by 1946 had increased our production from the 1929-30 
average of 100 tons per day and a speed of 490 to 175 tons per 
day with an average speed of 875 f.p.m. 

At this time it became apparent that we must adopt a new 
philosophy, one that we still uphold; “progress or decay.” 


R. R. Marriott, Technical Supervisor, Crown Zellerbach Corp., Port Town- 
send, Wash. 
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We had speeded up our machine as far as we could without a 
major rebuild. Our executives considered a major expendi- 
ture to rebuild and modernize our equipment but abandoned 
this plan for piece-meal improvements with the machine 
being brought up to higher speeds as rapidly as the changes 
warranted. Thus, we would be able to increase production 
by 100% (350 tons per day) and still operate the machine 7 
days a week. The improvements would be made during the 
normal maintenance days with major changes scheduled for 
a minimum of down time. 

This was a formidable undertaking; however, with the full- 
est cooperation of our engineering staff, maintenance crews, 
and paper machine crews, we began to expedite our modern- 
ization. 

The first major contribution to increased production was 
the installation of three Morden refiners in May, 1949. The 
refining system at that time consisted of 12 beaters, three 
lines of four each for continuous beating. These were 
followed by six jordans in series of three. The Mordens were 
placed ahead of the beaters, one Morden serving each line of 
four beaters. 

The next major capital expenditure was a Beloit pressure- 
type, stainless-steel lined headbox. Prior to the installation 
numerous changes were made in the electrical drives, improve- 
ments were made in drying, in the winder, felt conditioning, 
electrical regulation, and many others. 

The new headbox was installed during the 4th of July shut- 
down in 1951. This headbox is an air-pressure type with a 
cross flow design. The slice is power operated. Preliminary 
work began a year before to make all the necessary piping 
changes and have the new fan pump ready to operate. The 
whole installation, which began with dismantling the old 
headbox and flow box was completed, with production re- 
sumed, in 41/) days. This was accomplished by working our 
crews around the clock. The headbox was ready to run in 
31/2 days; however, we had table rolls and deflectors to re- 
place, a new forming board, and a new wire and felts to put on 
the machine. 

The second suction press was also replaced this year. 
When this press arrived it was necessary to overhaul the press 
roll of the first press. We pulled the old roll and replaced 
it with the new second suction press roll. Later when repairs 
were completed we put in the new frames, air-loading equip- 
ment, a new top roll, and switched suction press rolls. It took 
24 hr. for this job which was in excess of the original estimate. 
Unpredicted modifications were necessary during the in- 
stallation. 

During 1952 entrained alr was found in the headbox. 
aE ae its ene to the manufacture of a 
vell-formed sheet. ‘ : 
present in quantities ee ae hoes aes et 
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mills, new recirculating piping was installed. We expected to 
get better mixing of stock and eliminate the air. Initial re- 
sults showed only slight improvement so we had to raise the 
stuffbox and put in a plywood “bath tub” (deaerating dam) 
before we had satisfactory results. 

During the 1952-53 fiscal year ending April 30, we installed 
a new first suction press as the old one had worn out and was 
incapable of operating at the higher speeds. We had by now 
learned how to operate the pressure headbox and with the 
new presses were able to increase daily production by 15 tons. 

During the 1953-54 fiscal year additional vacuum pump 
capacity was added. Micarta drier gearing, improvements on 
the drive motors and gearing, and a replacement of the suc- 
tion couch were also accomplished. The old couch was badly 
worn and speeds of 1250 were causing unsatisfactory vibra- 
tions. 

In February a no. 3 Claflin, refiner with a hydrating shell 
liner was installed and used in place of four beaters. Quality 
was improved, production was increased, and power consump- 
tion for refining was reduced. Production for this fiscal 
year was increased 12 tons. 

The refining system now bolstered by the Claflin was still 
inadequate for increased tonnage. A lava jordan was in- 
stalled for trials in June of 1954. This was a standard size 
jordan with a lava stone plug and a cast-iron shell with 28 
bars at the small end splitting to 56 bars at the midpoint. 
A Bidwell shell liner was later installed. 

Results of the trials showed that the lava jordan had less 
strength development than the Claflin but slightly more 
than the beaters. The major disadvantage of the jordan was 
the pitting and spalling of the lava sections. We are now 
preparing to put in a plug with standard tackle and make 
further trials. 

Based on the results of the first Claflin two more were in- 
stalled in 1955 to replace all the beaters. The quality of the 
Claflin refined stock enabled us to run with higher jordan 
freeness and better drainage on the machine. This installa- 
tion aided in attaining increased speed and production. 

As production increased stock pumps had to be replaced. 
New pumps have been installed throughout the paper mill. 

The 1954-55 fiscal year which has just been completed has 
included wire pit alterations, fan pump piping changes to 
deaerate stock, a booster generator, 10 high-pressure driers, a. 
draw control, a new Beloit winder and roll handling system 
including a lowerator, additional exhaust fans and vents, new 
high-pressure steam line to the driers, and other changes 
which were minor. 

The wire pit alterations were completed last 4th of July. 
We had reached speeds in excess of 1400 f.p.m. but had stock 
level variations in the headbox that prevented any further in- 
creases. The pit was tile lined, the sump to the fan pump was 
enlarged, and the plywood deaerating dam was replaced with 
one of concrete and tile. These changes helped reduce the 
air and foam and also made it possible to increase our wire pit 
temperatures. We were unable to do it with the concrete pit. 

Ten new high-pressure driers were also installed during this 
shutdown. In this installation as in the others the work was 
carefully planned. In order to keep the machine operating 
with a minimum of downtime, we spent several months going 
over every detail of the job. 

The engineers and foremen had meetings with the men who 
were to do the work. A schedule was set up and each man 
knew exactly what he was going todo and why. The hazards 
and safety precautions were covered in detail. Interest in the 
job was at a high level when we started removing the hood on 
July 3rd. We split the crew in two and worked 12 hr. a 
shift. Many of the men kept asking if they were on schedule. 
The job was completed in 72 hr. and the only injury was a 
pipe fitter’s burned wrist. 

Considerable down time was saved by the use of special 
drilling jigs which were made in the shop. They were used on 
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the machine frame for the anchoring of the bearings. Time 


was also saved by preliminary bracing of the machine hood 
and the use of special beams and legs which allowed the whole 
section of hood to be removed and replaced in one piece. 

The new Beloit winder has just been put into continuous 
operation. We made our first trial the 20th of last month 
and after training the crews to operate it have discontinued 
using the old winder. It is now being dismantled and re- 
moved. 

This installation necessitated extending the machine room 
so we could install the new winder while still using the old one. 
A concrete floor was poured over the roll pit for the winder and 
allthe auxiliary equipment. Included were a mechanical shaft 
puller and levelator. These reduced the manual labor of the 
machine crew. 

The new winder has a speed of 4500 r.p.m. compared to the 
old one of 3300. We have been able to increase our through- 
put and improve roll quality. The old winder had no rider 
roll and had to start slowly to make good rolls. Conse- 
quently it was difficult to keep up with machine production. 
It was also 100% overloaded on the motors during the accel- 
eration period. Individual slitter motors and capacity to make 
60-in. diam. rolls are also advantages of the new winder. 

The lowerator was added to the outside of the building ad- 
jacent to the winder. This facilitated roll handling by de- 
livering rolls in the shipping area without the previous long 
haul through the mill and down an elevator. 

This brings us up to date as of May, 1955, so that with the 
modernization thus far completed and the complete and effi- 
cacious cooperation of the ‘“‘snoose” chewing, bragging, ever- 
griping machine crews, we have increased daily average pro- 
duction 30 tons over the previous year. This gives us a 
daily average of 265 tons and speed of 1315 which is an in- 
crease of 51.5% over our 1946 average. 

Our goal is still 350 tons average daily production with 
maximum speeds of 1800 f.p.m.; however, we have made a 
record run of 346 tons for one day. To reach this goal our 
plans include a magnetic amplifier speed control, increased 
water vapor removal, new table rolls, a new reel, Feeney felt 
driers, modernization of staring equipment for motor gener- 
ator sets, additional driers and hot air to the machine, a 
saveall to enable us to effectively heat our machine stock, 
furnish and save water and fiber, and to improve quality and 
reduce paper breaks, we are considering the installation of 
Centri-cleaners. 

At the present time we are limited to a maximum speed of 
1560 f.p.m. until the magnetic amplifier speed control is in- 
stalled. We plan to start the first step of this installation in 
the near future. It will consist of changing the gear ratios on 
the section drives. We will then be able to increase speeds on 
our light weight grades. 


Structural Fiber—A Pulp with Its Own Problems 
E. J. Reichman 


SrRucrurAL fiber is mechanically separated cellulosic 
material that is processed to produce various properties that 
are desired in numerous phases of the building industry. The 
products may be classified as hardboard, semihardboard, or 
insulation board, according to the density range of the fin- 
ished material. Most manufacturing operations employ 
water-borne suspensions of fibers for processing and formation. 
This phase of the operation is comparable to pulp and paper 
manufacturing but there the similarities end. Pulping and 
processing to produce desired structural properties create 
problems that are peculiar to the industry and mark struc- 
tural fiber as a different pulp in its own right. 

The similarity of the process to papermaking 
use of some modifications of pulp machinery and 


has led to the 
a tendency 
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to copy paper testing procedures and control methods. The 
results have not been entirely satisfactory. There are several 
areas where plant and product improvements might be made 
by a better understanding of the basic nature of the pulp. 

The application of paper tests to structural fiber is wholly 
unsatisfactory for two reasons: first, the pulp makes very 
poor paper with correspondingly low paper strength values; 
second, interpretation of the results depends upon correlation 
curves between paper and structural properties. The rela- 
tionship of the two is open to question. In 1951 a tentative 
TAPPI standard for test board formation was drafted by the 
Structural Fibrous Materials Committee. The basis for this 
approach to evaluating structural pulps was quite logical. 
Papermaking qualities of a pulp are determined by conducting 
paper strength tests on laboratory-made sheets of paper. 
The situation for insulating board pulps is analogous; since 
structural strength values are sought, the laboratory test 
specimen should resemble its manufactured counterpart and 
be of sufficient size for actual testing. In our laboratory we 
have followed this practice since the first day that a structural 
fiber was experimentally produced. TAPPI standards now 
include T 1001 sm-51 for the formation of structural test 
boards. 

Control of stock furnish in an insulation board plant is not a 
simple problem. The raw material is extremely variable by 
nature and these irregularites are transferred almost 100% 
into the stock. Because all of the wood is utilized, there is no 
elimination of part of the wood by cooking, or any chance for 
cooking control. A battery of pulpers may add additional 
variations and in many instances more than one type of pulp- 
ers are used. The stock system capacities are small by 
comparison to pulp mills and changes can occur in short pe- 
riods of time. In some mills there is no secondary refining to 
assist in final control. Freeness testers have been the only 
practical means of measuring stock refinement for control 
purposes. Drainage testers that were originally designed 
for paper stocks have been copied, altered, or otherwise 
adapted for testing of insulation board stocks. The per- 
formance has not been all that could be desired. 

A drainage time tester designed to measure insulation 
board stocks has been developed by the TAPPI Structural 
Fibrous Materials Committee. Two instruments have been 
built for critical examination by the different insulation board 
manufacturers. The operational characteristics of the SFMC 
tester, including a study of several variables, has been reported 
(1) and the experience of 2 years’ use in control work was re- 
lated at the annual TAPPI meeting (2). These reports were 
very favorable but several factors relating to our own opera- 
tions were not answered. We have made a study of the opera- 
tion and have some additional information to add regarding 
its operating qualifications. 

Critical variables in the operation of a freeness tester, such 
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as quantity of stock, pH, and temperature, are closely regu- 
lated by standardization of control procedures. For com- 
plete confidence in a testing apparatus an operator must also 
know the inherent variability of the instrument on all types of 
stock, how much variance is likely to exist between the diifer- 
ent control men, and how sensitive is the equipment to ditfer- 
ences in stock. 


METHOD OF TESTING THE SFMC DRAINAGE 
TIME TESTER 


The SFMC tester was compared with the Green modifica- 
tion of the Canadian Standard freeness tester that has been 
used for control for some time. Four operators ran four tests 


samples represented the two extremes used in the mill plus a 
third stock of intermediate refinement that is used for blending 
purposes. The operators were persons well trained in the use 
of testing equipment, but only one had previous experience 
with the SFMC tester. The pulp stocks were drained and 
pressed to partial dryness and multiple moisture determina- 
tions were made. All samples were weighed out by one person 
on a balance with a sensitivity of 0.05 gram. The samples 
were all stirred for 5 min. at 1.5% consistency, using the same 
laboratory mixer. The use of laboratory tap water assured 
consistent conditions of pH and temperature and the drainage 
pads were saved, dried, and weighed to be certain that ir- 
regular stock quantities did not enter into the results. The 
SFMC tester requires 10.6 grams of dry stock and our 
method of using the Canadian Standard requires 10 grams. 
The amount of stock should be very close to the specified 
quantity and on any given pulp sample all operators should 
have samples as close to the same weight as practical. 


The application of statistical analysis to the data permits a 
good evaluation of the instruments with relatively fewsamples. 
The data collected from the tests are listed in Table I. 


A comparison of the range of values obtained by the two 
instruments shows immediately an advantage of the SFMC 
tester for these types of stock. The drainage time tester has 
multiplied the range by a factor of approximately 8 thereby 
providing a sound basis for better measurement of differences 
between stocks. Where stock 2 showed a 50% increased 
value over stock 1 on the Canadian Standard machine, the 
SFMC tester shows almost a fourfold difference, and where 
the difference between pulps 2 and 3 is approximately 25% 
on the Canadian Standard, the SFMC shows a difference of 5 
times. Experience has shown that the readings for pulp no. 3 


on each of three pulps with both instruments. The pulp are near the maximum obtainable with 10 grams of pulp in 
Table I 
Operator A ar ——— Operator Spe ———O perator es 5 ——— Operator D. 
Fr 8, b y ave s t 
Pale ide ce. es eee oe eae nee ea a 
Tester—Green Modification of Canadian Standard 
I 270 10.05 305 10.1 300 9.85 
301 9.8: 310 10.15 
300 10.0 310 10.15 307 10.2 290 9.95 
310 10.0 300 9.95 300 10.0 295 10.1 
305 10.05 310 10.1 262 10.1 315 10.15 
Ay. 296 292 303 
‘ y ae oe i ae ay 10.04 303 10.09 
9.85 ; 0.9! 4! 10.15 
460 9.95 450 10.1 465 998 115 10.0. 
465 9.75 450 9.8 452 9.9 445 10.0 
455 10.15 445 9.8 475 10.1 450 9.8 
: Ay. 454 9.93 447 5 9.91 460.5 10.03 442.5 9.91 
575 9.4 560 9.3 555 9.6 565 9.5 
505 9.55 500 9.55 540 9.55 525 9.7 
56 9.35 565 9.3 560 9.8 ) 65 
570 94 550 925 555 9.7 360 oe 
Ay. 568 9.43 559 9.35 B53 9.66 549 oreis 
TAPPI-SFMC Drainage Time Tester 
ae 10.55 154 10.35 117.8 10.6 140.2 10.7 
a te ee 
. t ake e j 10. i s 
146.5 10.65 147.3 10.3 126.3 10.7 i566 ies 
Av. 1 eure 10.46 | | 
: V a Me 154.1 10.46 122 ai 10.66 148.5 10.66 
es oN 44.6 10.5 35.7 10.5 40.4 10.55 
43.2 10.8 44.2 10.75 41.2 10.65 42.4 10.7 
390° fore tb 4s ae 10-85 42.5 10.75 39.2 10.55 
— 445 10.7 42.6 10 45 40.8 10.55 
: incase oe 44.4 10.63 40.5 10.59 40.7 10.59 
7.9 i001 8.3 10.2 8.0 10.5 a6 10. 
et te 8.4 10.4 8.0 10.4 7.8 10.22 
ie lee 8.0 10.5 8.2 10.3 7.6 1 Fe 
: 8.4 10.45 7.8 10.7 $1 We 
v. 7.8 Pater Meee 
—_ 10.15 83 10.39 8.0 10.48 78 10.34 
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the Canadian Standard, even if the pulp is made up of shives 


and match sticks, whereas the SFMC is capable of accurate 
measurements as low as 2 sec. 

The first question arising from a study of the data is whether 
or not the variations in freeness values were caused by differ- 
ences in pad weights. A plot of the freeness values versus pad 
weights shows no indication of correlation. The tests of pulp 
no. 3 on the SFMC tester give the greatest indication of a cor- 
relation between pad weight and freeness but a calculation of a 
correlation coefficient proved that no significant correlation 
existed, therefore the freeness variations cannot be attributed 
to different amounts of pulp stock. 

The next question to be answered is whether or not a sig- 
nificant difference exists between operators. This can best be 
measured by a statistical evaluation called ‘Students’ st’’ test. 


D A B C 
310 —40 —5 —10 
290 10 20 17 
295 15 5 5 
Bld —10 —5 —53 
430 5 15 20 
445 15 5 20 
445 20 5 7 
450 5 —5 25 
565 10 —5 —10 
525 40 35 15 
545 15 20 15 
560 10 —10 —5 
Total 95 75 46 
Awerare or Giterence. ..6..6...265. 06865 7.91 
Sum of the squares of differences........ 4725 
Sumboteditenences?/ 4... 5.0. 6o.65604. 752.83 
WDitLenenccmnths a aiicn or we inee eA gnetue sx 3972.17 
WEI OINOG sot serene Bye ee 361.106 
StandanckdeviatiOmeee ns) 06.5) es eo. 19.00 
Standard deviation of mean............ 5.49 
_ Average difference x, (how 1.44 
~ Standard deviation of the mean ig) 


On the Canadian Standard tester, operator D showed a 
tendency toward lower readings, therefore, the other operators 
should be compared to him. Since we are only testing for a 
difference, we can write down the algebraic difference on each 


- reading for the other operators. 


Statistical tables tell us that one time in five we may expect 
differences as large or larger than those between operators A 
and D due to chance in sampling. Since the differences be- 
tween D and the other two operators are even smaller, we can 
safely assume that there is no significant operator difference 
shown in the use of the Canadian Standard machine. 

The data for the SFMC tester show operator C to have low- 
est average results, therefore, the same test will be made to 
compare the other operators to C. Here again we can work 
with algebraic differences and thus simplify the calculation. 


Difference —— 
B 


Bees 5 = 
117.8 28.7 36.2 22.4 
116.7 29.8 62 36.1 
(a 10.7 8.8 16.9 
126.3 20.2 21.0 30.3 
5. 7 4.8 8.9 4.7 
41.2 —2.0 38 We) 
42.5 0.7 1.9 —3.3 
42.6 —3.6 9 —1.8 
8.0 —0.3 0.3 —0.4 
8.0 —0.1 0.4 —0.2 
8.2 —0.3 —0.2 —0.6 
7.8 —0.3 0.6 0.3 
88.3 144.8 105.6 
Average difference 7.36 ee ne 
Sum of differences)? 2275.03 
ies squared + number 649.74 1747.25 929.28 
Difference 1625.29 4021.71 2117.70 
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Variance 147 36! g 
Standard deviation 12. dee? ze 1 ai ee 
Standard deviation of the , 
mean one Onoe 4.01 
2.09 2.24 2a2o 


t value of 11 degrees of freedom and 0.05 probability = 2.20 


The ¢ values show that there is less than one chance in 
20 that the differences as large as those between C and B 
or D could be due to chance of sampling, and that there is less 
than one chance in ten that sampling accounted for the differ- 
ence between C and A. We can, therefore, conclude that C 
is prone to getting lower results than the other operators. 

Operator B showed an inclination to higher values than the 
other operators, therefore, we should make the same test for a 
difference between B and A and D. 


; : 
eee Difference - 
154 —7.5 —13.8 
178.7 —32.2 —25.9 
136.3 +1.9 +8.1 
147.3 —0.8 +9.3 
44.6 —4.1 —4.2 
44.2 —5.0 -1.8 
44.4 —1.2 —5.2 
44.5 —5.5 —3.7 
8.8 0.6 —0.7 
8.4 —0.5 =(.6 
8.0 —0.1 —0 4 
8.4 —0.9 —0.3 
Sum of difference —58.4 —56.6 
Average difference —4.87 —4.72 
Sum of squares of differences 1172.27 1076.06 
(Sum of differences)? + n 284.21 266 . 92 
Difference 888 .06 809.10 
Variance 80.7327 73.5545 
Standard deviation 8.985 8.576 
Standard deviation of the mean 2.59 2.48 
1.88 1.90 


Significance is between the 5 and 10% level, but a genuine 
difference has not been shown. 


The ¢ values are almost large enough to prove a difference 
between B and the other two operators, but there is still al- 
most one chance in ten that the difference was due to sampling. 


The fact that we have shown a difference between operators 
is no discredit to the SFMC tester; operator variance can be 
reduced by standardization of techniques and by experience. 
It is important that the tester is sensitive enough to measure 
variability between operators. 

The next step in the investigation is to pool the measure- 
ments on each tester for the three pulps in turn, and by an 
analysis of variance study, determine the amount of operator 
variance and the variance due to stock and tester. Since we 
are interested in measuring variations, it is permissible to sub- 
tract a constant from each reading and thereby simplify the 
arithmetic. 

Table III summarizes the findings about the two testers on 
each of the three pulp stocks. 

The superiority of the SFMC tester increases on the faster 
draining stocks. The accuracy of both the operators and the 
machine improves as the drainage time is reduced, whereas the 
confidence limits for the Canadian Standard remain approxi- 
mately the same. The data do not provide for a separation 
of machine and stock variance, but inasmuch as they are com- 
bined in practice, knowledge of machine variance would be 
largely academic. 

The SFMC tester accomplishes the purpose for which it 
was developed. The range of freeness values on insulation 
board stock has been greatly expanded and the accuracy of the 
instrument is best on the stocks that are difficult to evaluate 
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Table II. Analysis of Variance (3) 
. SEMC tester ——> —- 
; gm standard ae ‘Suan a Mean, 
. eG squares DE squares EAIES ya 
x or Source of variance . ; 470.19 S) 156.73 2362.62 3 au 
4X Spa, ee stock and machine 2715.25 12 226.27 1284.16 12 : 
Machine and stock ase = Roars 3646.78 1B 
Total 0.69 7.33 
Variance ratio Not significant 1% 
Significance level Indeterminable PS 
Operator variance 212. 
Total variance A 1G 16.6 
Total standard deviation __ aes 10.35 
Standard deviation of machine and stock a 
95% confidence limits for an average of four obser- 14.6 16.6 
vations i ee ae 29 2 ml. 33.2 8eC 
95% probability limits for one reading 2 7 3 14.991 
i 2 729.19 3 243 .06 44.975 
free ers ot aes siacs and nzetine 1181.75 12 98.48 48.495 12 4.041 
Crk A a 1910.94 15 127.40 93.47 15 = 
ota - 
2.48 3.70 
Variance ratio 10% 5% + 
Significance level 36 14 2737 
Operator variance 163 54 6.778 
Total variance ae 12.7 2 43 
Total standard deviation _ oe a 
Standard deviation of machine and stock 
95% confidence limits for an average of four obser- saya mn 
vations : wey, 
95% probability limits for one reading +25 ml. = Hs Bee oe 
4 X operators, plus stock and machine 3 ae ae ak ue pe 12 0.03872 
ees stock 9943.75 15 149 58 {ais é ae 0.7866 
, : 2.25 ; 
Variance ratio : 1 
Significance level ie ‘ ne 
Operator variance of. ; 
i 157.03 0.0886 
Total variance 
lati 12.5 0.297 
Total standard deviation | 5 0.197 
Standard deviation of machine and stock 10. ; 
95% confidence limits for an average of four obser- ae faite 
vations oh. : I = cae 
95% probability limits for one reading S=15) 00 : 
Table II 
ae i ——————__. > LAR PIES FiMiGatest 
Pulp 1 i Se AIRS Pulp 3 Pulp 1 Paps ree Pulp 73: 
Average freeness value 299 .4 451.1 556.9 142.2 41.5 7.95 
95% confidence limits of average a= 7 +6.8 +6.4 +8.9 22]! 3) OF IG 
95% probability limits for one observation +29 Se )5) 25 Bao), 2) +4.8 0.6 
95% confidence limits for average of four observations +15 S213} S215: +16.6 +2.4 =E083 
95% probability limits for one observation with no 
operator variance +29 Se745) =e 22 SE74()..7/ +4.0 +0.4 


on the Canadian Standard tester. The TAPPI-SFMC drain- 
age time tester is a good example of the benefits the insulation 
and hardboard industry can derive from having structural 
fiber considered as a pulp with its own problems. 
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Continuous Chlorination of Bleach Liquor (Abstract) 
Harry S. Fisher and Richard E. Carlson 


ContTINvoUs production of bleach liquor offers many 
advantages. A satisfactory method of controlling chlorina- 
tion of the lime or soda base used, coupled with known meth- 
ods for the control of the alkali Strength and accepted pro- 
cedures for clarification, makes such operation practical. 

Automatic control of chlorination utilizing the oxidation- 
reduction potential as the measured variable is demonstrated 
at variable flow rates, available chlorine contents, excess alkali 
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concentrations and for both soda and lime. 
variables, and instrumentation are discussed. 
flow diagram is presented. 


Control limits, 
An operating 


Effect of Paper on Color Changes of Meat (Abstract) 
Francis O. Whipple 


Tue color changes that occur in meat on aging and the 
effects of various materials in contact with the meat on these 
color changes are important to the manufacturer of butcher 
paper and plattering board. Spectrophotometric reflectance 
measurements in the visible range made directly on the meat 
provided a satisfactory means of detecting and recording these 
color changes. Reduced hemoglobin, oxyhemoglobin, and 
methemoglobin, the principal pigments whose presence deter- 
mines the color of meat under various conditions, were easily 
detected by their characteristic absorptions. Reflectance 
measurements indicated the general course of the oxidative 
changes undergone by the meat pigment, hemoglobin, and 
provided a simple, direct means of observing the effect of 
various materials in contact with meat on its color as a func- 
tion of time. 
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Chesapeake and Allegheny Pulp and 


Paper Club 


The following paper was presented at the March meeting 
of the Chesapeake and Allegheny Paper Club. 


Modern Printing Inks 
William T. Diefenbach 


DEMAND for more speed in printing, but still improve- 
ment in the quality of printed matter, has brought about 
processes based on newer methods of drying the ink films. 
Accommodation to these processes has necessitated the de- 
velopment of such ink types as heat-setting, moisture-setting, 
and plastisols. Paper and board stocks have been developed 
to meet the printing conditions. Ink and paper have to be 
especially designed for each other. 

To the layman, printing ink is singular. It is a material 
that can be used to print paper, plastic, cloth, or other mate- 
rial. Actually there are many types of printing inks with 
wide variation in composition. Each type has within itself 
inks varying according to the material they are to imprint, 
and in other ways, such as speed at which they are to be 
printed and their method of drying. It is not intended to list 
here all the types, but consideration shall be given to a few 
to illustrate the trend in modern printing inks. 


The largest tonnage of ink is sold for printing newspapers. 
These inks consist chiefly of carbon black ground in mineral 
oils with a little asphaltum or rosin added to increase tack or 
flow. Formerly, they were toned bluish by dye bases 
dissolved in oleic acid. Today, dye has been discontinued 
and toning is accomplished by the substitution of blue toned 
“furnace” carbon black for part of the brownish “channel” 
carbon black which was formerly used exclusively. 

Colored news inks, for comics or pulp magazines, were 
formerly made by grinding pigments into mineral oils which 
might, or might not, contain small amounts of drying oils or 
resins, such as ester gum, to brighten them and hold them 
more firmly to the sheet. Today, the freshly made pigments 
are “flushed” directly from the water wet state in which they 
are made into oil dispersion without drying or grinding. This 
eliminates at least two steps, reduces cost, and increases 
pigment color strength in the ink. 

For years the mass of printing has been done from raised 
type, using inks having linseed oil vehicles. During World 
War II, there was a great shortage of this oil and a search for 
substitutes was made. The combination of linseed oil 
shortage, economy, and research produced marvels. Today, 
the use of soybean and fish oils has increased enormously at 
the expense of linseed. These oils had dried slower and pro- 
duced softer films. They are now upgraded, for example by 
treatment with maleic anhydride, and can be made equal or 
superior to linseed oil. Synthetic drying oils have even been 
made from originally nondrying castor or mineral oils. 
Faster setting of oil-based inks is now also accomplished 
by the incorporation of gel compounds which aid to reduce 
offset. For years waxes have been used in ink formulas 
to “top” the ink film, reduce offset, and increase rub re- 
sistance. Waxes are still used, but microcrystalline and 
harder waxes have been substituted in many cases. Lately 
means have been found to incorporate relatively high 
molecular weight polyethylene into oil inks. As the ink 
dries this produces a dry, smooth, highly scratch-resistant 
surface on the ink film, which greatly reduces offset and 
increases scuff resistance. Better and better synthetic resins 
have been developed which give desirable properties to ink 
films, such as hardness, fast drying, gloss, and rub resistance. 


Wiuram T. DierensAcs, Bureau of Printing and Engraving, Washington, 
185 Cr 
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The biggest change in lithographic offset printing has 
probably been in the printing equipment. Until recently 
printing was done almost solely from zinc or aluminum 
plates. These plates, however, have relatively short lives 
because of the softness of the metal. They are unsuitable for 
long press runs of planeographic lithographic inks. Now 
new bi and trimetallic plates have been produced. With 
the hard chromium surface, these plates may be good for 
over 1,000,000 impressions before wear shows. Some presses 
are now equipped with heaters so that it is possible to print 
and dry four-color offset in the web at over 800 f.p.m. Long 
runs at increased speed are possible because of the heating 
units and the new plates. Mail order catalogs are now printed 
offset in this manner. Lately, considerable success has been 
obtained in increasing finish in lithographic offset prints by 
applying the heat set principle to offset ink formulation. 
Paper for these presses is still a problem as it must stand water 
from the damping rollers and then later high temperature 
drying. 

Gravure printing is done by printing with soft or thin 
inks from intaglio plates. Originally, the ink solvent used 
was a coal tar solvent, such as xylol, while the resin was 
gilsonite. This gave the brown gravure section in the Sunday 
papers. Long since, other solvents and resins have been 
substituted, although gilsonite is still used to some extent. 
Today’s cheapest colored gravure inks contain metallic 
resinates dissolved in mineral oil fractions. Some better 
grades have improved properties such as faster drying and 
more rub resistance. These may contain nitrocellulose, 
ethyl cellulose, or vinyl resins. Today, the field for this ink 
has broadened greatly and includes magazines (e.g., Seventeen) 
newspapers, comics, and textiles. 

One of the fastest growing types of printing is done with 
flexographic, formerly called aniline, inks. These were 
called aniline inks because they contained dyes, and years 
ago synthetic dyes were called ‘“‘aniline dyes” since so many of 
them were derived from aniline. These inks originally con- 
tained dyes dissolved in a vehicle of shellac dissolved in alco- 
hol. Today, they are made from varied, mostly synthetic, 
resins although much shellac is still used. Many organic 
solvents have been added to the alcohol once used solely. 
Dyes are still used in many of these inks, but a high per- 
centage now contain pigments. Printing has generally been 
done from typographic plates. These have been mostly 
rubber, but some metal is used. Flexographic inks are thin 
in body. They do not print very well from screens, although 
some attempts have been made along this line. Conse- 
quently, they are used where printing of solids and lines 
is sufficient. Flexographic printing can be used on a great 
variety of materials—from cellophane through paper. It 
is used for printing many types of wrappings including those 
for candy and food. It is also used for printing box linings or 
covers, and lately in large volume for cartons. 

The latest type of ink to be developed is the plastisol type, 
containing polyvinyl chloride resin. This ink dries instantly 
on a heat treatment of the printed film, due to the resin 
swelling and absorbing the oil vehicle that was used to 
plasticize it. This ink film has excellent rub resistance but 
is difficult to remove from paper in a “deinking process,” 
as it does not saponify. 

One of the biggest changes in printing processes in the 
last 25 years has been the development of the heat-setting 
printing process and of the inks and paper for it. The volume 
of printing done by the heat-setting process is now enormous, 
because of its economy and effectiveness. It accomplishes 
terrifically fast printing of good quality and is suitable for 
long runs. One large publication alone uses approximately 
3,000,000 Ib. of this ink a year in four colors. The ink used 
is colored by pigments. The vehicle is preferably a pseudo- 
soluble resin in close-cut petroleum fractions. Because of 
pseudosolubility, the solvent retention of the resin is low and 
drying of the ink rapid, especially with the heat treatment of 
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the printed film. Ink compounds are included to “top” 
and harden the printed film, greatly reducing offset which has 
been a problem at the terrific press speeds used. In 1947 
printing was done by the heat-set process In four colors at 
about 900 f.p.m. By 1951 this printing could be done at 
1500 f.p.m. and the quality, if anything, improved. Now a 
new press is being built to print at 2000 f.p.m._ The heat-set 
process used in such high-speed publication printing imposes 
heavy demands on the paper used. Heating of the ink 
film on paper has been accomplished in different ways. Tn 
one method, flames were momentarily impinged on the moving 
printed web to heat it to a point where some ink solvent would 
penetrate the paper and the bulk volatilize off to be flashed 
or burned. Press attachments automatically shut oif the 
flames as the press slowed down or stopped. Today, in 
many cases heat is given to the web from white hot ceramic 
cups, and the paper is automatically lifted from the hot zone 
on press slow downs. Sometimes the printed web is passed 
over steam heated drums at about 325°F., or subjected to 
jets of air heated up to 650°F. Attempts are usually made 
to keep the drying temperatures at around 300°F. web 
temperature, but occasionally in multicolor work, where a 
web has a heavy film, a web temperature of 400°F. has been 
reached for a few seconds. The heating contact is only long 
enough to get rid of the solvent so as to dry the ink. Di- 
rectly thereafter practically instant cooling of the web is 
effected by use of chilling rollers. Paper for such printing 
must satisfactorily withstand these operations without 
scorching, brittling, disfiguring, or significant loss of strength, 
which might cause costly web breaks. Heat resistivity 
should be considered in designing a stock for such work. 
The stock should not be too thin and must stand high heats. 
Because of the fast printing rate, the paper stock should be 
considerably more pick resistant than that used for slower 
moving webs. 

Less than 20 years ago, a new and novel way of making 
inks dry was invented. With glycols as solvent instead of 
oils, the inks printed like oil inks but when the printed film 
was diluted with moisture from the paper, or from an imposed 
jet of steam, the glycol diluted and the resin and pigment 
precipitated dry upon the paper. This precipitated film, 
not being oil soluble, would not bleed into hot wax or oil 
so was ideal for printing all types of materials to be hot 
waxed. Today, over $7,000,000 worth of this ink is sold 
each year. The paper used must stand wetting with glycol 
and moisture without seriously weakening the web. In 
some cases, the paper must also stand heat as for faster 
printing steam jets up to 700°F. have been directed at the 
printed web. However, with much of the printing, especially 
of bread wrappers, the moisture already in the paper is 
sufficient to precipitate the pigment for drying of the film. 

In spite of the great advances in modern printing methods 
and materials, research and new innovations continue. 
Cooperative work between ink, paper, and press manu- 
facturers continues. Some work is being done on paper 
development, which aim is to accomplish faster ink setting 
on paper by “paper-ink reactions.” A press manufacturer 
and a large publishing concern are developing a new press 
to print at 2000 f.p.m. Mr. Gessler of Interchemical Corp. 
creator of the heat-set printing process, now has perfected ‘ 
new ink drying process which should find its way into in- 
dustry shortly. Work on dry offset is proceeding well. 
As in other fields, there seems to be no end, and it seems safe 
to prophesy that the developments in the next few years will 
be as spectacular as those in the past 20. 

The Ts of the newer printing processes, and of those 
oe es y soon to come, are no longer ink or paper problems. 
More than ever, they are mutual problems of the manufac- 
turers of ink and paper, the engineer and the printer. Team- 
work and cooperation has become absolutel 
continue the wonderful developments whi 
place in the field of graphic arts. 


Y necessary to 
ch are taking 
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Southeastern 


The Southeastern Section of TAPPI held its final meeting 
of the 1954-55 program year at the Hotel DeSoto, Savan- 
nah, Ga., May 13, 1955. 

About 190 members and guests were present for the social 
hour, dinner, and evening technical session. 

Mr. Pineo, completing his second year as section chairman, 
introduced J. R. Lientz of Union Bag & Paper Corp. who wel- 
comed the group on behalf of the host mill. 

Mr. Lientz extended Union Bag’s invitation to visit the 
mill Saturday morning and described briefly some of the things 
of probable interest in their mill operations. 

The slate of officers for next year was presented by Mr. 
Lientz, chairman of the nominating committee. The follow- 
ing officers were then elected or appointed: 


C. N. Rogers, Chairman 

W. C. Chapman, Vice Chairman 

R. R. Chase, Program Chairman 

Roy Homans, Corresponding Secretary 

W. M. Ackerman, Local Arrangements Chairman 
C. L. Smith, Recording Secretary 


Mr. Pineo turned the meeting over to W. C. Chapman, 
program chairman, who presided during the technical session. 
Four prepared papers were presented. 

Noel R. Phillips gave a very interesting paper on “The 
Effect of Hurricane Hazel on Process Water Quality at Riegel 
Carolina.” 

It was pointed out that adverse river conditions brought 
about by hurricane ‘Hazel’ which struck the Carolina coast 
Oct. 15, 1954, were due to the very heavy drainage from the 
surrounding land into the Cape Fear River. This drainage 
resulted in great increase in turbidity and mineral content 
and a general deterioration of the properties of the water neces- 
sary to a high-quality bleached pulp at Acme, N. C. 

The full story of their handling of this problem is given in 
the paper prepared by Mr. Phillips, Charles S. Ruark, George 
J. Simpson. 

“The Design, Construction, and First Year’s Operation of 
a One Million Gallon Per Day Bio-Oxidation Pilot Plant at 
Sonoco Products Co.” was described by B. M. Reaves, 
engineer for the company. 

As background information, Mr. Reaves described the prod- 
ucts and production facilities of his company. : 

Considerable laboratory and pilot plant work preceded the 
decision to build the full-mill-seale bio-oxidation plant. So- 
noco personnel also visited several mills with treatment plants 
to gain as much preconstruction experience as possible. 

The full text of the paper by Mr. Reaves, J. HE. Copenhaver, 
and C. Nevin Betts follows. 

Joseph Velardi of Rayonier, Inc., gave a very interesting 
and somewhat humorous discussion of their method of acidiz- 
ing water wells for flow improvement, worked out to step up 
the declining flow of their wells at Fernandina Beach. Since 
it was believed that carbonate deposits in the crevices of the 
water producing strata were the cause of the decline in water 
output, their problem was to confine the acid treatment to 
that area. Since this lay about 400 ft. from the bottom and 
600 to 700 ft. from the surface, a plug had to be devised that 
would seal off the wells at that location, thereby allowing an 
inhibited hydrochloric acid to open up the crevices by dis- 
solving the carbonate deposits. 

Laboratory tests showed that black-eyed peas would fill 
their need, so a kraft paper liner was shaped small enough to 
fit into the well, filled with black-eyed peas, and placed in a 
burlap bag, forming a “bean bag’ plug 6 ft. long, 14 in. in 
diameter, and holding 150 Ib. of peas. 

The well pump, column, and motor were removed from each 
well treated, the bag was lowered into place, a 3-in. pipe was 
lowered to within 25 ft. of the bag (by which time the bag had 
expanded), a spring scale was attached to the cable to register 
the weight of the bag and cable in the well. A pull of 150 to 
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K. O. Elderkin, Bowaters Southern Paper Corp.; J. R. 
Lientz, Union Bag & Paper Corp.; and R. G. Coker, Sonoco 
Products Co. 


250 Ib. in excess of the bag plus cable weight indicated that 
the hole was sealed. 

A full description of this acidizing operation is given in the 
text of Mr. Velardi’s paper. 

The Southeastern Section was indeed fortunate and honored 
to have as its principal speaker of the evening, K. O. Elderkin 


_ of Bowater Southern Paper Corp. and president of National 


TAPPI. 
Mr. Elderkin’s paper has been previously submitted to 


| TAPPI (See report of Delaware Valley Section), the follow- 


ing notes taken by Mr. Borlew are appropriate for inclusion 
in this report: 

In the beginning of his paper Mr. Elderkin disclosed the 
very interesting phase of financing such a colossal enterprize 
as Bowater newsprint and kraft pulp mill at Calhoun, Tenn., 
which costs $60 million including timberlands. The publish- 
ing industry signed a contract to purchase the entire news- 


| print output for the coming 15 years and the Bowater Paper 


a 


| costs of the mill in the first 5 years. 


_ while banks undertook to loan $7.5 million on notes. 


_ Corp. of England also undertook to import annually 50,000 
_ tons of unbleached kraft pulp for the same period. The 


Certificate of Necessity allowed for a write-off to 45% of the 
Such extremely favorable 
conditions created a solid business foundation for a group of 
insurance companies to buy $37.5 million worth of bonds, 
The 
balance of $15 million was financed by the parent corporation, 


whereby the British Treasury was persuaded to allow the 
transfer of precious American currency in view of the fact 
| that the unbleached kraft is a raw material for Bowater’s 


British mills. 

After explaining the reasons for the particular choice of the 
mill site, which was the result of extended aerial surveys, the 
speaker went into some of the fundamental engineering prob- 


Jems which confronted his management at the start. One 


of them was the width of the two paper machines. An anal- 


_ ysis of the roll size demand in the south called for a maximum 


trim of 228 in. For better edges and wet end running con- 
ditions an additional allowance resulting in a wire width of 
254 in. was selected. The wire length as well as a suction 
transfer feature had to be adapted to the expected higher 
speeds. At the time of designing no machine in the south ran 
faster than 1500f.p.m. for any extended time which was adapted 
as a guide for planning the pulp production. As the fastest 
newsprint machine in the world had never exceeded 1850 f.p.m. 
it was decided to plan for 2000 f.p.m. This was, as Mr. 
Elderkin characterized it, an error in judgment. For on 
April 27, 1955, 32-lb. newsprint was manufactured at Calhoun 


at 2118 f-p.m. on no. 1 machine without a break. This speed 
was attained in 31/, hr. starting at 1720 f.p.m. and held at 
* 2118 f.p.m. for 51/2 hr. 


Another instance where management underestimated pro- 
ductive capacity was the largest built grinders for 5 ft. 3 in., 
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wood sticks as cut in the mill area. As past experience indi- 
cated that a production of 43 tons per stone with a consump- 
tion of 3750 hp. could be expected, 4500-hp. motors were pro- 
vided. However, experience taught that considerably more 
than 50 tons per stone could be produced and that the motors 
were too small. Thus a new grinder will be secured with a 
6000-hp. motor. In the past in making newsprint the quality 
of groundwood was very important as so to be able to pull the 
sheet from the wire at high speeds onto the first press felt. 
Suction transfer has eliminated this requirement, and the 
quality of the groundwood is now solely determined by print- 
ability requirements. 

Mr. Elderkin also mentioned other data of general interest, 
some hitherto unknown. To provide for a better planned 
wood inventory an underwater wood storage to hold 38,000 
cords was built which also prevents deterioration of the wood 
and secures reasonably constant moisture content. In staff- 
ing the mill with 750 people, 200 of them were hired from 
within the industry, the rest from other walks of life who 
had to be trained for their jobs. The mill is currently pro- 
ducing 160,000 tons of paper and over 60,000 tons of export 
pulp (it was designed for 125,000 and 50,000 tons respectively). 


The speaker observed that an important change is occurring 
now in our industry. Years ago, in any paper mill the operat- 
ing workmen were the largest group at the mill at any time. 
With what is now called “automation” there are more main- 
tenance and repair men than operators during the day shift. 
There are also more daytime supervisors, head office staff, and 
office people than there are operators. During the night shift 
there is only one man in the mill for every $400,000 of plant 
equipment. 

Future management problems connected with the rising 
demand for paper estimated to double within the next 20 years 
would be to provide for an additional capacity of 1 to 11/4 
million per year, not counting replacement of worn out plants. 
Since plants take at least 2 years to build this means that 3 
million tons of capacity will be in construction at all times 
during the next quarter of the century. We must produce 
the trees, find the money, and find and train men and manage- 
ment, concluded Mr. Elderkin. 

C. L. Smrru, 
Recording Secretary 


Effect of Hurricane Hazel on Process Water Quality at 
Riegel Carolina 


Noel R. Phillips, Charles S. Ruark, and George J. Simpson 


Tue Riegel Carolina Corp. is located on the Cape Fear 
River 30.5 miles upstream from Wilmington, N. C., and 56 
miles from its mouth. 


DESCRIPTION OF WATER TREATMENT EQUIPMENT 


Water from the river is brought to the pump house through 
a canal 200 ft. long and 8 ft. wide at the bottom. It is 
screened by means of a bar rack Model 46 Link Belt traveling 
screen, and by strainers around the pump suction to remove 
all debris such as sticks, leaves, fish, and other water-borne 
trash. Three Layne-Atlantic vertical turbine-type raw 
water pumps, each capable of pumping 5750 g.p.m. of water 
to a height of 78 ft., are used to pump the raw water to the 
filter plant. The quantity of raw water is maintained by the 
use of a flow rate controller at the filter plant. The distance 
between the pump house and the filter plant is 1200 ft. A 
nozzle for the addition of hypochlorite solution is located im- 
mediately after the rate controller. Duplicate Milton Roy 
metering pumps capable of delivering 217 g.p.h. of sodium 
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hypochlorite against a pressure head of 40 p.s.i. are used for 
this purpose, if needed. The water is then passed through a 
24-in. American Well Works Homomix or rapid mixer. 
Nozzles are located for the addition of alum and milk of lime 
to the water in the rapid mixer. This unit consists essentially 
of two high-speed rotating agitators mounted in the pipe line 
just prior to a 90° elbow. The nozzles for chemical addition 
are placed over the agitators to insure thorough mixing. 
Adequate mixing of the flocculating chemicals is essential 
prior to passage of treated water to the flocculators and set- 
tling basins. 

From the Homomix, the water passes to two flocculators 
through a flume containing a number of plug valves. The 
flocculators consist of two rectangular compartments In series, 
each 13 ft. wide, 45 ft. long, and 15 ft. deep. The water is 
gently agitated in two compartments by paddle agitators 
turning approximately 2 r.p.m., for 36 min. It leaves the 
flocculators through a “stilling wall,” which is a wall of con- 
erete blocks so constructed that from the center line down, the 
blocks are separated horizontally by 4 in. enabling the water to 
flow gently into the settling basins. 

The water then enters any one of the three settling basins 
which are 140 ft. long, 50 ft. wide, and 16 ft. deep. There is 
approximately 31/, hr. retention time in each basin. The 
settled material is periodically flushed to the sewer through a 
drain in the bottom, depending upon the silt depth in each 
basin. It is possible to flush the basins independently of each 
other, and to run the filter plant with one basin out of service. 

Settled water is decanted from the surface and flows through 
a series of distributing flumes to any one of the six filters. 
The filters are 32 ft. long, 20 ft. wide, and carry a 3%/, ft. 
depth of water on top of the sand. The water enters the 
filter beds by overflowing five aluminum troughs which ex- 
tend over the sand at right angles to the influent flume. 
Each filter has a designed capacity of 2 million g.p.d., and 
these filters were designed and installed by the Roberts Filter 
Manufacturing Co. 

From the filters, the water passes into an after-mixing 
chamber 13 ft. by 7 ft. by 91/. ft. A flash mixer extends ver- 
tically downward into the chamber. Alkali, complex phos- 
phate compounds, and hypochlorite solution can be added to 
the after-mixing chamber if we desire to treat the water for 
any purpose after filtration. We are also equipped to add 
phosphate compounds into the filtered water header going to 
the mill. 

The water then flows from the after-mix into a 1,700,000-gal. 
open reservoir which is directly connected to a 180,000-gal. 
clear well. It is possible to by-pass the reservoir and valve 
the water from the after-mix directly into the clear well. This 
is done when the open reservoir needs cleaning; this arrange- 
ment makes it possible for us to operate the milli independently 
of the reservoir. 


Joseph Velardi, Rayonier, Inc.; C. N. Rogers, Sonoco 

Products Co.; M. Ackerman, West Virginia Pulp & 

Paper Co.; and R. H. Homans, Brunswick Pulp & Paper 
Co. 


Three Worthington mill service pumps supply the finished 
water to the mill for process purposes. Hach of these pumps 
is capable of delivering 5000 g.p.m. of water against a 110-ft. 
head. We have a vacuum priming system for the service 
pumps to insure that these pumps will not lose their prime 
during operation. 

The finished water consumption for the past year averaged 
16.8 million g.p.d. This is also the approximate capacity of 
the filter plant, in spite of the fact that its designed capacity is 
about 12.5 million gal. of water per day. In addition to the 
16.8 million gal. of finished water, the filter plant furnished 
approximately 2 million g.p.d. of raw water to various places 
in the mill where treated water is unnecessary. Our raw 
water system is independent of the filtered water supply. 


PROPERTIES OF THE RAW AND FINISHED WATER 


During the year 1954 the pH of the Cape Fear River water 
ranged from 6.0 to 7.2, and averaged 6.7. The turbidity 
varied from 25 to 350 p.p.m., and averaged 70 p.p.m. The 
temperature ranged from a minimum of 40°F. in December, to 
a maximum of 87°F. in August, with an average of 65°F. for 
the year. The color was never below 100 for the entire year. 
The alkalinity averaged 21 p.p.m. as calcium carbonate; 
the hardness, 30 p.p.m. as calcium carbonate; and salinity, 
19 p.p.m. as chloride. The river flow averaged approximately 
4 billion g.p.d., with a maximum of over 14 billion gal. and a 
minimum of 227 million g.p.d. These data averaged by 
months will be found tabulated in Table I. 

The 16.8 million g.p.d. of finished water should have a zero 
turbidity, zero color, and less than 0.05 p.p.m. iron and man- 


Table I. The Basic Properties of Raw and Process Waters at the Riegel Carolina Corp. from January 1954 through 


March 1955 
Temperatures, °F. Turbidi “p.m. = r = 
Month aw Brest Rao eet? Brae Raw Best A Rr Raw es Process 
Jan. 1954 45 46 81 0 100 5 
O+ 6. i 
Feb. 1954 48 48 58 0 100 O+ 66 io 
March 1954 52 53 101 0 100 2 6.6 7.0 
April 1954 64 64 71 0 100 5 6.5 rel 
May 1954 70 70 67 2 100 3 6.8 69 
June 1954 80 81 62 0 100 5 6.8 6.9 
July 1954 84 84 65 0 100 3 6.9 x 
‘Aug. 1954 85 85 70 0 100 2 69 70 
Sept. 1 964 81 81 65 0 100 1 hee q 5 
Ger 185y 69 69 87 0 100 1 6.6 6.9 
Dec. 1954 45 is 63 ; 160 : Be - 
Jan. 1955 47 47 39 0 100 6.9 4 
Feb. 1955 46 46 69 0 100 0+ 87 5 
March 1955 60 58 44 0 100 0+ 68 a 
ea? ee 5 i 
Ay. 5 66. a an a ae oe 
a Vv , ne 62 66 0 100 2 Gad Ral 
Note: / should be kept in mind that the above are monthly averages; maxima and minima may be considerably above or below the averages 
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ganese for our process use. As can be seen from the variation 
in our water supply, careful control is absolutely essential to 
make sure that we will have the quality of water that we need. 


HURRICANE “HAZEL”? 


On Oct. 15, 1954, Hurricane Hazel struck the North Caro- 
lina Coast. On October 14, the river flow was at its minimum 
year’s rate of 227 million g.p.d.; by October 19, the flow was 
over 14 billion gal. The actual flow is not known because it 
was above the Geological Survey rating curve for our section 
of the Cape Fear River. The turbidity had increased from 
65 p.p.m. to 350 p.p.m., and the pH decreased from 7.1 to 6.0. 
The iron had increased from a normal range 0.3-0.4 to 0.74 
p.p.m., and the manganese content from 0.1 p.p.m. to 0.5 
p.p.m. in the raw river water. 

These changes in the raw water made it extremely difficult 
to suitably flocculate the raw water. The color in the 
finished water increased from zero to 10; the turbidity, how- 
ever, remained at zero. The iron increased to 0.10 p.p.m. 
and the manganese to 0.40 p.p.m. in our finished water. Due 
to these changes in our process water, some difficulty was 
experienced in maintaining our high standards for brightness 
and dirt in our bleached pulp. Table IT contains data that 
show the effect of “Hazel” on our raw and process waters. 


In order to maintain the standards of less than 0.05 p.p.m. 
iron and manganese in the finished process water that is re- 
quired for making high-quality bleached pulp, it was decided 
to introduce the hypochlorite solution at the pump house in- 
stead of at the Homomix. This would allow a longer period 
of time to permit oxidation of the manganese and iron in the 
raw water. By introducing the hypochlorite at the river 
pump house, we would be able to practice breakpoint chlo- 
rination of the raw river water. Theoretically, at least, true 
breakpoint chlorination should result in a reduction of iron 
and manganese to the limits of 0.05 or less for iron and 
manganese that we feel is essential for our water. 

Another factor of water treatment that helps in removal of 
iron and manganese is flocculation at higher pH values. We 
raised our flocculation range from 5.3 to 5.5 to the range of 
5.8 to 6.1 in an effort to remove as much iron and manganese 
as possible. A new liquid alum system which bad recently 
been completed was put in operation through an automatic 
controller to insure this pH range being maintained. This 
made it possible to have a standby dry feeder for use, if nec- 
essary, with some coagulant other than alum. A liquid 
lime system is now being installed for the addition of lime to 
both the Homomix and to the after-mixing chamber. This 
will permit us to use completely automatic, liquid systems for 
pH control of the mixed water and the finished filtered water. 
To keep the activity of our finished water low, we maintain 
the finished pH in the range of 7.4 to 7.6 pH. 

Prior to Hurricane Hazel, the silt in the settling basin had 
been removed at approximately monthly intervals. This 


allowed a considerable depth of silt to build up before the 


basins were emptied and cleaned. At the present time, silt 
depth is measured weekly, and the basins are cleaned when 
the depth reaches 20% of the basin height or a depth of 3.2 ft. 
Keeping the basins free of silt permits sufficient time to allow 
the floc to settle out, and also prevents the possibility of silt 
carryover into the filter beds. 
As a further safety measure, we wash our sand gravity 


Table II. Effect of Hurricane Hazel on Raw and Process 
Waters at Riegel Carolina Corp., Acme, INEs (Or 


Manganese content 


Tron content 


jth Sys Rawr ot PD yocess 
Time interval water water water water 
§ Oct. 19-Nov. 23, 
1954 Vf O Wik One Ws 0.1-0.4 
.’54—-N h 
ts ee 0.1-0.5 0.0-0.1 0.05-0.15 0.03-0.1 
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filters whenever they show a loss in head of 5 ft. This is a 
safety measure to insure that our filter beds will not become 
sealed and require drastic action such as chemical cleaning of 
the filter beds. In order to reduce the possibility of corrosion 
in the pipe lines in the mill, 3 p.p.m. of a complex phosphate 
compound is added either in the after-mixing chamber or 
directly into the main header for process water as it is pumped 
to the mill. 


CONCLUSIONS 


The adverse river conditions brought on by the hurricane 
were due to the very heavy drainage of the surrounding land 
into the river. This drainage through swamp and farm land 
caused the great increases in turbidity and mineral content of 
the river. It has been found that by using the operating pro- 
cedures as outlined, the standard of zero color and turbidity 
can be maintained. The iron can be held to 0.05 p.p.m. or less. 
However, the removal of manganese has proved to be more 
difficult. When the manganese content is at the normal level 
of 0.1 p.p.m., it has been found that a reduction of 30 to 50% 
is obtained most of the time. There have been occasional 
periods when we have had no reduction in manganese. There 
have been rare occasions when the river water has contained 
from 0.15 to 0.2 p.p.m. manganese. The operating methods 
described herein have enabled us to effect manganese reduc- 
tions in the range of 0.07 to 0.1 p.p.m. when the raw water has 
been in the range of 0.15 to 0.2 p.p.m. manganese. We 
are continuously experimenting with our water treatment 
methods, and we feel that we will be able to maintain our high 
water quality in regard to the permissible standards of 0.05 
p-p.m. or less of iron and manganese in our finished water. 
Our experience to date has shown us that we can secure zero 
color and zero turbidity with our present operating practices 
regardless of the condition of the raw river water. We have 
learned that filter plant operation requires careful, scientific, 
accurate control if we are to produce a high quality water for 
our purposes. 


The Design, Construction, and First Year’s Operation of a One 
Million Gallon Per Day Bio-Oxidation Pilot Plant at Sonoco 
Products Co. 


B. M. Reaves, J. E. Copenhaver, and C. Nevin Betts 


In Marcu of this year Sonoco Products Co. completed 
its first year of operating a 1 million g.p.d. bio-oxidation pilot 
plant for treating paper mill waste waters. This is a case 
history of the plant, telling how and why a plant of this par- 
ticular type and size was selected, its design, construction, 
and the good and bad results of the first year of operation. 

For those who are not familiar with our company, it will 
probably be best to give a brief background of our operations. 
Sonoco’s primary products are paper cones and tubes used as 
yarn and thread carriers in the textile industry. We also 
manufacture a variety of cores for use in the paper industry. 
A relatively new, but fast growing product is the spirally- 
wound paper tubes used in the construction trade for circular 
concrete column forms, voids in concrete slabs, and air duct 
in perimeter heating installations. To supply the paper for 
these products, Sonoco has, in Hartsville, eight cylinder 
machines which produce numerous varieties of chipboard, 
mostly from waste news and corrugated boxes. Production 
from these eight machines ranges from 300 to 350 tons per 
day. The company also has one fourdrinier machine pro- 
ducing 9-pt. corrugating board from neutral sulphite, semi- 
chemical pulp. Production from this machine is approxi- 
mately 135 tons per day and is all sold to an outside customer. 
The receiving stream at our plant is known as Black Creek. 
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It has a flow varying from a high of 485 to a low of 102 cu. 
ft. per sec, while its average flow is 250 cu. ft. per sec. 

In a manner that is familiar to the paper industry as a 
whole, Sonoco has long been “closing up” its paper machine 
water systems by developing the re-use of white water and 
installing equipment to recover the suspended solids. This 
program has successfully lowered our per cent loss of sus- 
pended solids from the paper mill from 3.09% in 1942 to 
0.92% in 1953, and the gallons fresh water per ton of paper 
from 40,800 gal. in 1942 to 15,700 gal. in 1953. Despite these 
improvements, and as plant and production increased, it be- 
came evident that additional measures must be taken to lower 
the pollution load in the waste waters being returned to the 
stream. It was also evident that we must concentrate on 
reducing the load caused by dissolved solids in the paper mill 
waste waters. 

Early in 1951 laboratory scale experiments were tried to 
see if the bio-oxidation process would work on Sonoco’s 
waste waters. The results were favorable. Based on this, 
it was decided to investigate further and a small pilot plant 
with a flow of 2 g.p.m. was built. This pilot plant was op- 
erated for 4!/, months. Again, the results indicated that 
dissolved solids in our waste waters could be successfully 
treated with the bio-oxidation process. 

In case some of you are not familiar with the bio-oxidation 
or activated sludge process, let me give a brief description of 
it before going any further. It consists of removing sus- 
pended solids from raw, untreated water in a primary settling 
tank, and mixing the clarified untreated water with a sludge, 
highly concentrated with aerobic bacteria. Then the mix- 
ture is held in a detention tank where it is agitated by air 
while the bacteria digest the soluble solids. The mixture is 
then passed to a secondary settling tank where the sludge is 
settled, collected, and recirculated for re-use. The clarified, 
treated water is drawn off at the surface and, usually, dis- 
charged into a flowing stream. 

While these pilot plant operations were being conducted, 
Sonoco personnel were visiting and observing pilot plant op- 
erations at Southland Paper Co., Lufkin, Texas, West Vir- 
ginia Pulp & Paper Co., Covington, Va., and the pilot plant 
operated by the National Council for Stream Improvement 
at Macon Kraft Corp., Macon, Ga. 


After concluding the small scale pilot plant operations, it 
was decided to retain Clair Sawyer to study our problem and 
give his recommendations. Mr. Sawyer is a consultant with 
the engineering firm of Metcalf and Eaddy, Boston, Mass., 
and also professor of sanitary engineering at Massachusetts 
Institute of Technology. After studying our problem, 
Mr. Sawyer advised that, in addition to the bio-oxidation 
process, we consider the trickling filter method of waste 
treatment before reaching a final decision as to the type and 
size plant to build. A trickling filter operation was con- 
sidered, but it was felt that enough information was already 
available on this type process so that no pilot plant operations 
were necessary. To help in determining the size plant to 
build, cost estimates were made for both bio-oxidation and 
trickling filter systems for flows of 100, 200, and 700 g.p.m. 
the last value being equivalent to 1 million g.p.d. In addi- 
tion to the estimated cost, the salvage value for each size 
plant was determined in event of future enlargement to 
handle more mill waste water. 


In September, 1952, it was decided to proceed with the 
existing 1 million g.p.d. bio-oxidation plant. Reasons for 
selecting this size plant were: 


1. It was desired to have a plant with enou i 
; gh capacity that 
its eliock would be felt in the over-all stream pollution pic- 
2. We felt that with a plant this size, we could b j 
1 ; | SIZE, est deter 
how to integrate its necessarily continuous Bperaton with 
. the normal 5 day per week operation of the paper mill 
Be With a plant this size, future expansion could be done on a 
unit basis. We felt this was desirable since it insures par- 
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tial operation during most mechanical failures, and it also 
allows certain units to be shut down during winter months 
when the stream can receive a higher B.O.D. load. 


Once the type and size plant was decided, Sonoco requested 
that the National Council for Stream Improvement send one 
of its sanitary engineers to advise on the design of the plant. 
Accordingly, in October, 1952, A. J. Paladino spent several 
days at Sonoco, during which the preliminary engineering for 
the plant was completed. From this point the design and 
construction of the plant was supervised by the Sonoco 
engineering department. 

The only available space for a plant site was a section of 
swampy ground adjacent to the receiving stream. We 
realized that this area contained relatively poor foundation 
soil, but felt we could repair any trouble caused by settling 
cheaper than we could install piles on which to build the plant. 
Approximately 1 acre of this land was cleared of undergrowth 
and filled with sand-clay. 

It was decided that the aeration and clarifier tanks would be 
rectangular and would be one unit. Construction was to be 
reinforced concrete. This developed into a tank 130 ft. 
long, 36 ft. wide, and 13 ft. deep. Water depth is 12 ft. 
The tank walls are 10 in. thick and the floor is 6 in. deep. 
The tank contains two full-width expansion joints through 
floors and walls. Except for a 10-ft. length at one end, the 
tank is divided into two 18-ft. channels by a mid-wall. This 
allows the influent water to travel the length of the tank, 
make a U-turn and discharge out the same end of the tank 
that it entered. The aeration tank is sized to have a retention 
time of 6 hours based on a flow of 700 g.p.m. raw influent plus 
25% recirculated sludge. This is a volume of 317,000 gal. 
and requires 195 ft. of the 18-ft. wide channel. The clarifier 
and aeration tank are separated by an 8-ft. high wall across 
the 18-ft. channel. 

The aeration tank walls have at the top a 2-ft. overhang 
which comes out from the wall at a 45° angle. This is a 
common feature in sewage treating tanks and the purpose is 
to give a spiral motion to the water as it is agitated by the air, 
thereby keeping the suspended solids in suspension. To sim- 
plify construction, this overhang was also built into the clari- 
fier walls. The tank walls are tied across the top with 21/2-in. 
diam. extra heavy pipe, anchored in the concrete, and spaced 
12 ft. 6in. on centers. Thus, the walls are tied at top and 
bottom eliminating any cantilever effect from the water 
load. The influent and effluent water troughs are formed as 
part of one end wall. As an economy measure, it was de- 
cided to place Sonoco’s Sonovoid tubes in the overhang 
section of the walls. Twenty 4-in. diameter Sonovoids 
were used in the mid-wall and 12-in. diam. Sonovoids were 
used in the side and end walls. These tubes replaced ap- 
proximately 25 cu. yd. of concrete which represents a saving 
of over $500. 


The clarifier tank has the same dimensions as the aeration 
except the length is 65 ft. This gives a volume of 103,000 
gal. and a retention time of 2 hr. The floor of the clarifier 
has a 1% slope from the influent end. Settled sludge is 
collected by means of an American Well Works straight- 
lme collector which drags the sludge down the sloped 
floor to three sumps at the effluent end of the tank. The 
sludge is pumped from the sumps to a measuring weir, from 
which it flows to the system for recirculation. 


The control house is a 20 by 20-ft. building constructed of 
concrete blocks, with reinforced concrete floor and roof. The 
house is divided into two sections, one housing the laboratory 
and instrument panel, and the other housing the air blower, 
sludge pump, power transformer, switches, and other equip- 
ment. The laboratory is equipped with a water still, a con- 
stant temperature bath for B.O.D. determinations, and neces- 
sary apparatus for performing D.O., B.O.D., sedimentation 
suspended solids, and dissolved ammonia nitrogen tests. 
We are fortunate in having a flowing well nearby from which 
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Fig. 1. Bio-oxidation pilot plant at Sonoco Products Co. 


a continuous supply of fresh water at 20°C. is available for 
our constant temperature bath. 


_ The air blower is a U. 8. Hoffman centrifugal blower rated 
at 2000 c.f.m. capacity and driven by a 100-hp. motor. Air 
is distributed through an 8-in. main located on top of the 
-mid-wall in the tank. From the air main there are fifteen 
3-in. down pipes which connect to 3-in. headers located 12 in. 
above the tank floor. Each header contains from 12 to 243/,- 
in. distribution pipe, each having twenty-four '/s-in. holes for 
air outlets. We considered using porous plates or diffuser 
tubes for air distribution, and this would have given higher 
absorption efficiency with less horsepower, but the clogging 
factor of our water, which was unknown, caused us to decide 
on perforated pipe. The 3-in. down pipes were installed so 
that a pipe union could be loosened, and the down pipe and 
header rotated up and out of the water by means of a stainless 
steel cable and portable winch located on the opposite wall of 
the tank. This allows maintenance work to be done on the 
pipes without draining the tank. 

Weirs for measuring influent water from the paper mills, 
and recirculated sludge are located on top of the control 
house. The weir for measuring effluent water from the 
treating plant is located on the ground beside the clarifier and 
is fed by gravity. All weir boxes are concrete. 

Included in the plant make-up is a 50,000-gal. wooden tanl- 
which is used for storage of black liquor from the semichemical 
pulping operations. The purpose of this is to have a supply 
of high B.O.D. feed available to the plant for week ends when 
the paper mills are not operating. 

The operating cycle for the plant naturally begins in the 
paper mill. White water from the chip board operations 1s 
collected in a surge tank, and pumped to a Waco filter, which 
is a pre-coat type of filter. Screened water from the Waco 
is pumped with a 1000-g.p.m. Ingersoll-Rand pump through 
900 ft. of 8-in. pipe to a weir on top of the control house. 
White water from the semichemical operation is collected in 
a 50-ft. diam. Dorr clarifier, and from here the clarified water 
is pumped through 700 ft. of 6-in. pipe to another weir on 
top of the control house. 

The flow of semichemical water is intermittent with the 
paper machine system getting first chance to use the water 
for stock preparation. A manual valve was first used to 
maintain a maximum peak flow of semichemical water, but 
has since been replaced by a diaphragm-operated butterfly 
valve. This valve is controlled by a recording controller 
sensitive to the hydraulic head over the semichemical weir. 
From here, the semichemical water flows by gravity into the 
chipboard weir. The flow of chipboard water 1s also con- 
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trolied by a butterfly valve which is sensitive to the hydraulic 
head on it weir. Since this flow is both the semichemical and 
chipboard waters, there is a control on the total flow to the 
treating plant, and at the same time, variations in flow of 
semichemical water are automatically compensated for with 
chipboard water. 


The influent waters are mixed with the recirculated sludge 
in a small mixing box, and the mixture flows by gravity into 
the aeration tank and on into the clarifier. The coilected 
sludge in the clarifier is pumped from the three sumps by a 
centrifugal pump—a 400-g.p.m. Ingersoll-Rand—up to the 
sludge weir on top of the control house. This flow is meas- 
ured and recorded. 


Originally, sludge flow was controlled with three manual 
valves on the suction lines from the sumps, but it proved very 
difficult to keep equal suction pressure on each line and this 
caused clogging in the pipes. We are now installing a sludge 
control box into which the sludge will flow due to a hydraulic 
head between the clarifier and the control box. Flow from 
the control box to the sludge pump will be automatically 
controlled with a butterfly valve, sensitive to the sludge head 
inside the box. 


Agriculiural grade anhydrous ammonia is used as a nutrient 
for the bacteria and is admitted into the suction side of the 
sludge pump. This ammonia was originally bought in 150- 
lb. bottles, using banks of three bottles at a time. We are 
now using 2000-Ib. trailer tanks at a cost of 8/o¢ per lb. Am- 
monia flow is controlled by a manual valve and measured with 
an indicating flow meter. 


Instrumentation for the plant consists of Minneapolis- 
Honeywell recording controllers on semichemical and chip- 
board water flow, and Foxboro flow recorders on effluent 
water, sludge, air, and black liquor. All recorders for liquid 
flows have bubble pipes for sensing elements. The air flow 
is measured by the differential pressure across a sharp-edged 
orifice. 


Cost for the construction of the plant and installation of 
equipment is as follows: 


1. Clearing plant site, backfill, and grading......... $ 1,488.94 
2. Aeration and clarifier tank, clarifier equipment 
AaNndiconcrolihoOuses eee eee eee area 32), 542,31 
33,  EXUNOAT OS, |ONOSIOING WAIVE, . coco ow sno ca daneesoce 21,014.11 
AN INE NONKOPENNCMOUEIC, nono necoonecresa eon cene ABO. 00 
ae elms trumnen tation ain aan re eee earn eee 3, 867.16 
6p Hilectricaliwirinevandicontrolsessnnent nen 7,434.29 
Tene Blackaliquonstona pertain kamen tee ee ee 1023-75 
'Lotal cost: Reet ween oe ae oe eee ee $71,582.33 


Fig. 2. Tank showing pipes {tying walls across top and 
aeration bubble pipes 
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Seeding of the plant was started in late March, me 
using primary and secondary settled sludge from the ae 03 
municipal sewage plant, a trickling filter operation, i 
bert Berger of the National Council was at Sonoco and workec 
with C. N. Betts, paper mill chemist, during the seeding and 
start-up operations. 

Sonoco’s chipboard waters were first fed to the plant oa 
April 5, 1955. It was immediately evident from the sludge 
being carried over the effluent weir in the clarifier, that addi- 
tional weir length was needed. Eight half sections of 8-in. 
diam. pipe, each 20 ft. long, were installed as overflow weirs for 
clarified water. This gave 320 lineal ft. of overflow welr, 
and for our maximum flow was well above the minimum rec- 
ommended standard of 5000 g.p.d. per ft, of weir length. 
Also, at this time, an adjustable overflow gate was installed 
at the partition wall between the aeration section and the 
clarifier. This was done to keep the high water veloc- 
ity caused by the circulating air from being carried over 
into the clarifier and upsetting the settling action. During 
this period of structural changes, minimum flow and feed 
requirements for supporting bacterial life were maintained. 


In early May the plant was brought to 700 g.p.m. flow on 
chipboard water having a B.O.D. concentration of 250 p.p.m. 
At this time a small flow of semichemical water was started. 
Its B.O.D. concentration was 2500 p.p.m. As the flow of 
semichemical was increased, the sludge became overloaded 
and would not settle properly. This is termed as “bulking” 
sludge. At this time the stream was reaching its critical 
pollution stage and it was decided to keep a high B.O.D. load 
into the plant while attempting to correct the trouble, so that 
the stream would be relieved as much as possible. This 
period of bulking sludge lasted from mid-May until mid-July 
and during this time the additions of clay, agricultural lime- 
stone, and a bactericide, along with variations of air and in- 
fluent water to the plant were tried as corrective measures. 
None worked and the final solution was simply reducing the 
B.O.D. load enough to allow the mixed liquor in the aeration 


Fig. 3. Pilot plant in operation 


tank to become well saturated with dissolved oxygen. During 
this period average data figures were as follows: 


Waste water flow, g.p.m............. 

B.O.D. removed dae [eee ae eee Gare ue 
B.O.D. cone.—influent, p.p.m............... 354 
B.O.D. cone.—effluent, p.p.m.............:. 78 
B.O.D. removal—efficiency, %........__ 78 


The first period of “bulking” sludge was by no means the 


last. In September a jong, stringy fungous growth developed 


and kept the sludge from settling properly. This growth was 
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visible to the eye, and reached lengths of 4 to 5 ft. The 
remedy in this case was feeding an excessive amount of 
ammonia. In November, an excess of paper fiber got into 
the bio-oxidation system due to holes in the screen on our 
Waco filter. This was corrected by dropping the B.O.D. 
load to the plant and allowing the bacteria to digest the 
fiber. The most difficult case occurred during December and 
January when a microscopic filamentous growth developed. 


Fig. 4. View of the control weirs 


This caused such bad sludge conditions that we were con- 
sidering dumping the plant and reseeding when a cure was 
found. This cure was subjecting the sludge to alternate 
periods of aerobic and anaerobic conditions and was done by 
holding the sludge longer than normal in the clarifier. 

Although we had intermittent periods of poor clarification, 
we did have a period of good operation which lasted from 
July through mid-October. Average flow figures during this 
time were: 


Waste watertlow, 2: pm. oe ae eee 500 
BO. D: removed periday, bya oer 1758 
BOD conc-——influenit. sop .00. ree ene 340 
B.O.D. conc.—effluent, p.p.m............... 4 

Efficiency, 9%... Sa. Senn eae ae Cee eee 87 


During this period, the flow was approximately 7% semi- 
chemical and the balance chipboard. Air consumption was 
approximately 2000 c.f.m. Since the total paper mill waste 
load per day to the stream varies during the summer from 
about 8000 to about 16,000 lb. B.O.D., and since we also 
operate a 375-g.p.m. spray farm for semichemical water 
during summer months, we cannot accurately say what per- 
centage of the total B.O.D. load from the paper mills was 
handled by the bio-oxidation plant. 

Plant operations steadily became worse from November 
until January, primarily due to the microscopic filamentous 
growth that developed. By January flow to the plant had 
dropped to 275 g.p.m. and efficiency was down to 56%. In 
late January when it looked as if we had the sludge problem 
solved another headache developed. The expansion joints 
opened up due to excessive settling of the tank, and the leak- 
age became so great that a sufficient rate of sludge build-up 
could not be maintained. Thus, it was necessary to drain 
the tank and repair the leaks. 

The repair period was much longer than we anticipated, 
lasting from early February through mid-March. The first 
effort to seal the joints failed, but the second effort proved 
successful. The material used was an asphaltic expansion 
joint cement manufactured by Minwax Co., Inc. At present, 
the joints are watertight. 

When re-seeding of the plant was started, sludge from the 
city sewage plant was unavailable and it was decided to at- 
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tempt to develop sludge by aerating our chipboard water. 
This proved successful and the re-seeding required only 3 
weeks before the sludge was able to take a flow of 700 g.p.m. 
chipboard water. 


“ 


N. R. Phillips, Riegel Carolina Corp.; B. M. Reaves, 
Sonoco Products Co.; W. C. Chapman, Union Bag & 
Paper Corp.; and M. B. Pineo, Brunswick Pulp & Paper Co. 


In January, Wesley Eckenfelder of Weston, Eckenfelder, 
and Hood, Inc., Patterson, N. J., had been retained to advise 
on any mechanical or operational changes he thought neces- 
sary to improve our operations, with particular emphasis on 
aeration equipment. However, before Mr. Eckenfelder could 
gather any background material, the leakage trouble de- 
veloped and his work has necessarily been held up. Total 
operating cost, from April, 1954, through March, 1955, are 
$14,960.60 for an average of $1246.72 per month. Included 
in this cost is the additional overflow weirs, the adjustable 
gate between aeration and clarifier, and the expansion joint 
repairs. 

After operating a bio-oxidation pilot plant for 1 year, we 
have the following comments and conclusions: 

1. This type operation will successfully treat our paper 
mill waste waters. 

2. Week-end shutdowns of our paper mill production will 
have no bad effects on the bio-oxidation operations. After 


C. L. Smith, National Container Corp.; G. E. Scofield, 


Rayonier, Inc.; G. C. Kimble, Union Bag & Paper Corp.; 
and N. R. Phillips, Riegel Carolina Corp. 


providing black liquor feed for only a few week ends, we con- 
cluded that this operation was not necessary. 

3. The plant has not yet successfully handled the B.O.D. 
load that we anticipated. For last summer’s operation we 
removed an average of 39.5 lb. B.O.D. per 1000 cu. ft. of 
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aeration tank per day. This is higher than most municipal 
plants but well below the operation of the pilot plant at 
Macon Kraft Corp. which averaged 78 lb. We do not believe 
we have yet reached the top efficiency of this type operation 
on our waste waters. We are contemplating equipment 
changes which will enable more efficient operation and more 
complete evaluation by the end of this summer’s operation. 


4. We consider the operating costs high. We hope that 
if the plant operates relatively trouble-free this summer, this 
cost will be reduced. We definitely feel that the plant can 
be operated satisfactorily with the equivalent of one operator 
for one shift per day. 


In the above presentation we have related the good and 
bad points of the bio-oxidation method as applied to disposal 
of our paper mill effluent. We hope the enumeration of some 
of the problems encountered and our attempt at their solution, 
will be of value to those of you who have or contemplate 
such an operation. 


Acidizing Water Wells For Flow Improvement 
Joseph Velardi 


In THE pulping process, the two basic raw materials 
are wood and water. On a weight basis, water represents by 
far the largest quantity of raw material used. The impor- 
tance of water in industry has become more apparent to all of 
us during the past few years. Recently, the Florida Municipal 
and Public Health Council meeting in Gainesville, Fla., was 
devoted entirely to the subject of ‘“Water Management.” 
The pulp industry in the Southeast is extremely fortunate in 
having available one of the most prolific sources of ground 
water in the world. This source extends over a wide area, is 
easily accessible by drilling, and contains almost unlimited 
quantities of high quality water. 

It is not the object of this paper to discuss long-range water 
procurement projects, but to describe the technique 
used by the Fernandina Div. of Rayonier Inc. to replenish 
the dwindling flow of water from its well system. At Fer- 
nandina, we have nine wells, delivering 35 million g.p.d. This 
amount of water is necessary to maintain full production of 
our high quality bleached chemical cellulose. It has been our 
experience at Fernandina that the production capacity of 
water wells declines gradually over a period of time. Our 
problem has been to replenish this diminishing supply. To 
date, several methods have been tried—the latest being the 
Dowell acid treatment. At this point I think it would be 
proper to describe the physical characteristics of our wells. 
These wells are approximately 1000 ft. deep, eased with 18-in. 
pipe to 550 ft. The main water-producing strata is the so- 
called “‘Ocala formation,’ which in our area lies 600 to 700 ft. 
below ground level. The Ocala formation is primarily 
limerock. It has been theorized that the decline in water 
output of our wells is due to an accumulation of carbonate 
materials around the crevices delivering water to the well 
hole, much like the formation of stalactites in caverns. It 
was believed that it would be possible to dissolve these 
carbonate deposits with hydrochloric acid, thereby opening 
up the formation and permitting an easier passage for the 
water into the well hole. The Dowell Co. has developed an 
inhibited acid for just this purpose. In the first well which 
we attempted to treat, the acid was simply pumped into the 
well hole without removing the pump or column. The in- 
itial results obtained from this test proved very satisfactory. 
However, in a few months, the output of the well declined, 
and the gain previously obtained was lost. Since our wells 
are 1000 ft. deep and the Ocala formation lies at a depth of 
600 to 700 ft., it was reasoned that if the action of the hydro- 
chloric acid could be restricted to the Ocala formation, then 
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the acid would be concentrated in the most productive region 
of the well, In other words, a plug was needed which would 
allow us to confine the action of the acid to the i a 
ducing area of the well. Mechanical seals were available, 
but there was always the danger that it might not be possible 
to remove these seals from the well. We had to be sure that 
any seal placed in the well hole could be removed easily. So, 
the idea of mechanical plugs was discarded. The Dowell 
Co. had a partial answer to this problem. They have de- 
veloped a material called ‘‘Jelliseal,”’ which could be pumped 
into the well as a fluid where it would solidify in a very short 
period of time. After a longer period of time, bacterial action 
would decompose the plug and make it possible to pump it 
from the well. The question then arose as to what would be 
used to prevent the Jelliseal from falling to the bottom of the 
well before having a chance to harden. The problem then 
resolved itself into finding a suitable temporary support for 
the Jelliseal. During a conference to discuss this particular 
problem, someone facetiously suggested pouring beans into the 
well, allowing them to swell up, and thereby seal off the hole. 
On examination, the idea appeared to be worth consideration, 
and laboratory tests were made to determine which variety 
of bean would have the most suitable expansion properties. 
Many varieties of beans were tested—navy beans, pinto 
beans, kidney beans, and black-eyed peas. To the surprise 
of everyone, but in the best traditions of the South, black- 
eyes peas were found to have the greatest coefficient of expan- 
sion. In spite of a perplexed purchasing department, enough 
black-eyed peas were obtained to construct an experimental 
‘bean bag.” As a preliminary test, this bag was hung in a 
vertical section of 18-in. pipe, filled with water, in an effort 
to duplicate well conditions. It was found that the max- 
imum expansion was obtained after 4 hr. of soaking. By this 
time, more than 100 lb. of pull could be exerted on the bag 
without dislodging it from the pipe—thus indicating that 
the bag had formed a satisfactory seal against the walls of the 
pipe. In 12 more hours, the peas had become mushy, loosen- 
ing the tight fit, and allowing us to remove the bag with 
ease. 

Here it might be well to discuss the construction of the 
so-called “bean bag.’”’ A kraft paper liner is shaped into a 
cylinder small enough in diameter to allow it to pass through 
the casing of the well. The paper liner is filled with black- 
eyed peas and placed in a large burlap bag. The loose folds 
of the burlap bag are pleated around the paper liner and the 
pleats held in place with rubber bands to prevent the burlap 
from being caught on the sides of the well. A #/s-in. steel 
cable runs through the entire length of the bean bag and is so 
clamped that the peas can expand laterally, but not vertically. 
Figure 1 is a photograph of a completed bean bag, ready for 
use. The finished bag is 6 ft. in length, 14 in. in diameter, 
and contains approximately 150 lb. of black-eyed peas. 
When in place, this bag can expand to 24 in. in diameter. 

We are now ready to discuss the actual treatment procedure. 
In general, the following technique was used, but it should be 
understood that the difference in physical characteristics of 
the weils made it necessary to modify this technique from well 
towell. The first step in the procedure is to remove the pump, 
column, and motor. The bean bag, properly weighted, is 
then lowered into place at an approximate depth of 700 ft. 
on the %/s-in. steel cable. A 3-in. pipe is lowered to within 
25 ft. of the bean bag. The placement of the pipe requires 
some 3 to 4 hr., which allows the bean bag sufficient time to 
expand. <A spring scale is attached to the cable supporting 
the bean bag, and registers the weight of the bag and cable 
in the well. After 1 or 2 hr., the cable and bag are lifted 
by the scale in order to determine whether or not 
the bag has swollen sufficiently to drag on the walls of 
the well. When a pull of 150 to 250 Ib. in excess of the 
weight of the bag and cable is obtained, it may be assumed 
that the bag has sealed the hole. By this time, the Jelliseal 
has been prepared and is quickly pumped into the well hole 
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through the 3-in. pipe. The pipe then is flushed with suffi- 
cient water to insure complete removal of the Jelliseal from 
the pipe. The outfall of the 3-in. pipe is raised 100 ft. This 
exposes all of the Ocala formation between the bottom of the 
casing and the Jelliseal to the action of the acid. 

Fight to ten thousand gallons of acid are then pumped into 
the hole through the 3-in. pipe over a period of about 1 hr. 
The acid is followed by 5 to 10 thousand gal. of water to force 
the acid back into the crevices of the formation. Exactly 
what occurs 600 ft. underground from this point on is some- 
what problematical. However, the acid is allowed to react 
over night; and the following day, the pipe is withdrawn, along 
with the bean bag. 

The pump is replaced and the well is pumped to the ground 
for several hours, to remove the spent acid. Periodic checks 
made on the chloride content of the effluent water give a 
reliable indication of the progress of this removal. Generally, 
after 4 to 6 hr. of pumping, the water has cleared up suffi- 
ciently so that it may be returned to the water system. 


These, in essence, are the major steps in the acid treatment 
procedure. 


What are the benefits we have experienced from this treat- 
ment program? To date, nine treatments have been made. 
In no case has the original capacity of a well been recovered. 
However, initial gains of 1/, to 4!/, million g.p.d. per well, 
have been realized. In at least two cases, wells are now being 
used that would have been abandoned had it not been possible 
to rejuvenate them by acid treatment. Projecting the normal 
rate of decline of our total water putput, it was predicted that 
our water supply today would have been only 25 million g.p.d. 
and a new well would have been required. Instead, we now 
have a total water supply of 35 million g.p.d. In other 
words, by acid treating, we not only halted the decline in 
water output, but actually made a gain of 3 million g.p.d .over 
the production prior to the acid treatment program. While 
this program may not have made Rayonier the largest pro- 
ducer of water in the Southeast, it has at least made us the 
largest industrial consumer of black-eyed peas. 
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TAPPI 


STANDARDS 


Testing Methods, Specifications, and Recommended Practices 


Bacteriological Examination of Pulp 


TAPPI Corrected Tentative Standard T 228 m-55 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE MICROBIOLOGICAL COMMITTEE) 


Tue following procedure is recommended for the 
bacteriological examination of wet and dry pulp in 
sheet form. The procedure for examination of slush 
pulp is included in T 631 m. Because of the exacting 
technique required in bacteriological procedures, re- 
-producible results can be secured only in the hands of a 
well-trained technician. 


APPARATUS AND MATERIALS 


1. Alcohol. Methyl, isopropyl, or 95% denatured 
ethyl! alcohol is used for sterilization of instruments. 

2. Balance. This should be equipped with a plat- 
form approximately 6 inches in diameter to readily ac- 
commodate Petri dishes. It should be sensitive to 0.1 
gram. 

3. Corkborers. Standard corkborers 15 to 25 mm. 
in diameter, used for taking samples from rolls or sheets. 
These are sterilized in screw-cap bottles. 

4. Bottles for Corkborers. Screw-cap bottles large 
enough to hold one corkborer. 

5. Bottles for Dilution. Several 8-ounce, narrow- 
mouthed, square-sectioned glass bottles fitted either 
with screw cap or with Escher rubber stoppers are used 
for water blanks. (Hither tap or distilled water is 
satisfactory for dilution.) 

6. Bottles for Wet Samples. Several 4 to 8-ounce, 
wide-mouthed, glass-stoppered bottles are used for 
collecting wet lap-stock samples. The type of bottle 
selected should be able to withstand sterilization. 
Prior to sterilization, the stoppers and the necks of the 
bottles are covered with metal foil or heavy kraft paper 
to protect the lip of the bottle from contamination. A 
strip of paper may be inserted in the mouth of the bottle 
to prevent sticking of the stopper during sterilization. 

7. Colony Counter. Any one of several types may 
be used. The Quebec, Buck, and Wolffhuegel colony 
counters have been found satisfactory. A hand tally 
for recording the count is recommended. 

8. Containers for Dry Samples. When the sampling 
and testing is done in the same mill, a single envelope 
may be employed; otherwise, two single envelopes, one 
placed inside the other, are used. The larger one may 
be 9 by 12 inches and the smaller 6.5 by 9.5 inches. 
They should be made of a heavy kraft paper which will 
withstand sterilization in the hot-air oven without em- 
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brittlement. After sterilization, the flap on the outer 
envelope is secured by pressure-sensitive tape. 

An alternative is to make a folder of suitable size 
from heavy kraft paper and sterilize it in the oven. 
After the pulp sample has been placed inside the sterile 
folder, the latter is sealed with the tape. 

9. Cotton. Nonabsorbent cotton is used for plugs. 

10. Disintegrators. Metal cup-type, with a high- 
speed impeller near the bottom. A kraft paper cover is 
placed over each disintegrator cup or jar prior to its 
sterilization by steam heat. 

11. Flaming Equipment. Depending upon the cir- 
cumstances, an alcohol lamp, a gasoline blow-torch or a 
Bunsen burner may be used to flame tongs, scissors, 
knives, and the mouths of sterile containers. 

12. Flasks. Erlenmeyer flasks or bottles, prefer- 
ably Pyrex, may be used as containers for sterile media. 

13. Incubator. Capable of maintaining a tempera- 
ture of 36 + 1°C. (96.8 + 1.8°F.) to provide proper 
incubation conditions for the inoculated plates. . 

14. Knives. A knife with an inserted blade (Stan- 
ley) may be used to cut pulp. A paring knife with its 
blade cut down to within 1.5 inches of the base of the 
handle is also satisfactory. 

15. Petri Dishes. Pyrex Petri dishes, 100 by 15 
mm., are recommended for plating samples. 

16. Pipets. Two sizes of pipets are used: 1.1-ml. 
milk-dilution type and graduated 10-ml. type. Mohr 
10-ml. pipets, with tips cut off to give an opening about 
3 mm., in diameter at the delivery end, are best for 
pipetting pulp suspensions. Special Mohr pipets cali- 
brated from the large end are available and preferable 
to the usual Mohr pipet. The pipets are sterilized in 
metal boxes or in heavy kraft paper. 

17. Scissors. A satisfactory type has 4-inch cut- 
ting edges. 

18. Nutrient Substrate. Dehydrated standard tryp- 
tone glucose extract agar is recommended. This may 
be obtained either from Difco Laboratories or from the 
Baltimore Biological Laboratories. It may also be pre- 
pared from the ingredients according to the procedure 
outlined by the American Public Health Association 
(1). 

19. Sterilizing Equipment. Two types are needed, 
the particular style and size depending upon the needs 
of each laboratory. 

(a) A steam sterilizer, such as an autoclave or a 
pressure cooker. 
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(b) A hot-air oven. For most laboratories, elec- 
trieally heated ovens are more satisfactory than those 
heated by gas, but the latter may be used if desired. 

In both cases, thermometers are used to determine 
the inside temperature during sterilization. 

20. Tongs. These are necessary for handling 
samples of pulp. 


STERILIZATION OF EQUIPMENT AND MEDIA 


Depending upon the nature of the equipment to be 
sterilized, use one of three methods as follows: 


1. Steam Heat (Autoclaves and Pressure Cookers) 


The following are sterilized by heating for 20 minutes 
at a minimum of 121°C. (249.8°F.), corresponding to 
15 p.s.i. steam pressure: (a) cups and jars for disinte- 
erators, (b) media (unless other conditions are specified 
by the manufacturer of the medium), (¢) sample bottles, 
(d) corkborers, and (e) water blanks for dilution. 


2. Dry Heat (Electrically or Gas-Heated Ovens) 


The following are sterilized by heating for at least 2 
hours at a minimum temperature of 165°C. (829°F.): 
(a) heavy kraft envelopes and folders, (b) tongs, (¢) 
knives, (d) Petri dishes, (e) pipets, and (f) scissors. 

Care must be taken to dry glassware completely and 
to avoid overheating and subsequent scorching of any 
paper containers or wrappers used on instruments that 
are being sterilized. 


3. Alcohol 


Scissors, tongs, knives, and similar instruments are 
immersed in alcohol and dried by burning off the alcohol. 
When needed for cutting or handling samples, remove 
the equipment from the liquid, let the alcohol drain off 
for a few moments, and then burn off the excess alcohol. 


TEST SPECIMEN 
Frequency of Sampling 


Occasional single samples are inadequate, since the 
analyses reflect only the conditions which prevailed at 
the time when such samples were taken. The actual 
number of samples which should be taken depends 
largely on the reasons which prompt the analysis. 


Method of Sampling 


(a) Dry Pulp. Method A: Use either a single en- 
velope or two sterile envelopes, one within the other, 
for each sample. Cut several layers of the pulp from 
the area to be sampled with a sterile knife. Cut these 
sheets larger than the sample area and discard them to 
eliminate any surface contamination. In the exposed 
area make a vertical cut with a sterile knife through 
several thicknesses near the center and parallel to the 
edge of the bale or roll; a second vertical cut parallel to 
the first and about 5 inches from the first cut: and a 
horizontal cut across the bottom of the first two cuts 
Tear off and discard the top sheet of the flap, then care- 
fully open the sterilized envelope and slip the end of the 
cut flap of pulp into the inner envelope. Then make a 
horizontal cut across the top of the flap about 6 inches 
from the bottom cut. The pulp sample will then drop 
into the inner envelope; after which, seal the outer 


envelope by means of a pressure-sensitive tape. Secure 
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a sample approximately 5 by 6 inches. Take two such 
samples at different sections on the bale or roll. ; 

Method B: Remove several layers of pulp by cutting 
with a knife. Take the corkborer from the sterile 
bottle and cut about !/2 inch deep into the exposed area. 
Replace the borer, complete with the sample core, in 
the bottle. 

(b) Wet Pulp. Sample by discarding the outer sur- 
face similarly to sampling dry pulp. Transfer the 
samples to sterile wide-mouthed bottles by means of 
sterile tongs. 

(c) Slush Pulp. The method for sampling slush 
stock is similar to that employed for process water and is 
described in T 631 m. 


PROCEDURE 


Preparation of Sample 


(a) Dry Pulp. Method A: Cut the envelope in 
which the sample is received along the flap by means of a 
sterile knife or scissors. Open the envelope by pressing 
the sides, without touching the inner surface, and re- 
move the dry lap with sterile tongs. Hold the sheet of 
pulp in one hand, trim with sterile scissors and discard 
the outer edges. Make a series of cuts about 1/4 to 1/2 
inch apart, parallel to the side of the sheet, and opposite 
the edge held in one hand. Partially remove the cover 
of the tared Petri dish, but retain the cover on the pan 
of the balance. Cut squares of pulp directly into the 
dish by making a series of cuts perpendicular to those 
made previously. 

Cut a 5.0-gram sample and make a 1% suspension of 
fibrous material after disintegration has been completed. 
Replace the cover on the Petri dish; check the weight 
and aseptically adjust the excess or deficiency to obtain 
sufficient sample. Weigh to an accuracy of 0.1 gram. 

Method B: Remove the corkborer containing the 
sample disks from the container. Eject a 5.0-gram 
sample with a sterile glass rod and make a 1% suspen- 
sion of fibrous material after disintegration has been 
completed. Replace the cover on the Petri dish; check 
the weight and aseptically adjust the excess or defi- 
ciency to obtain sufficient sample. Weigh to an ac- 
curacy of 0.1 gram. 

(b) Wet Pulp. Remove the sample from the bottle 
by means of sterile tongs. Hold the sheet in one hand, 
trim with sterile scissors and discard the outer edges. 
Complete the preparations as for (a) Dry Pulp. 


Disintegration 


Remove the sample from the dish and place in a dis- 
integrator cup or jar containing enough sterile water to 
give a pulp consistency of 1%. In adding material to 
the cup, do not touch the metal cap with the hands, but 
lift it by grasping the paper hood which was placed over 
the cup before sterilizing. Lift both hood and metal cap 
only enough to permit access to the cup. If several 
pulp samples are to be examined, cool the water blanks 
to prevent the temperature of the disintegrated sample 
from exceeding 45°C. (113°F.) during disintegration. 
Let the paper hood remain on the cup at all times to pre- 
vent possible contamination through the opening in the 
metal cap or around the top of the cup. 

Place the cup containing the weighed pulp sample 
and sterile water in a mixing machine and run until 
disintegration is completed. 


Vol. 38, No.7 July 1955 DAP Pet 


Plating 


Place the sample in a room which is relatively free 
from air currents and dust. About 1/, hour before 
plating, sponge the surface of the work table with a 
solution of a suitable toxicant, such as 5% phenol or 
0.05% pheny] mercuric acetate, to further eliminate ex- 
traneous microorganisms. 

The amount of fibrous material distributed over a 
given area of plate surface has been found to be an im- 
portant factor in the number of colonies observed in a 
given sample of pulp. Therefore, it is important to 
follow carefully directions regarding the pulp consist- 
ency, the volume of sample used for plating (10 ml.), 
and the number and size of plates used. 

In culturing a disintegrated pulp sample distribute 
with a sterile pipet a total of 10 ml. of the pulped mix- 
ture in approximately equal proportions between five 
Petridishes. Plate additional dilutions if it is suspected 
that the pulp has a high bacterial population. Add to 
each plate 15 to 20 ml. of standard tryptone glucose 
extract agar, cooled to about 45°C. (113°F.), then 
agitate the plates individually to disintegrate clumps of 
pulp and obtain an even distribution of the fibers in 
the medium, using a quick, short reciprocating motion. 
It is important that all lumps of pulp be broken up in 
order that the plates may be examined easily and ac- 
curately. Pour one control plate (without pulp) from 
each container of medium used. 


Incubation 


After the plates have been agitated, place them on a 
flat surface until the medium solidifies; then invert and 
incubate the plate samples at 36 + 1°C. (96.8 + 1.8°F.) 
for 48 hours. Do not stack the plates too closely in the 
incubator. 


Counting Plate Cultures 


After incubation, examine the cultures for the pres- 
ence and number of bacterial colonies by holding the 
plates against a dark background, indirectly lighted. 
Plate counters are especially desirable. 

If the pulp has been separated into individual fibers 
and well mixed with the medium, the colonies can be 
easily counted. If any particles are observed in the 
culture which cannot be definitely identified as colonies, 
they should be examined microscopically. Plates with 
spreading colonies should be counted if at all possible, 
otherwise they should be reported as spreading colonies. 
Examine control plates also and make a record of the 
number of colonies found on the control for each pulp 
sample. 


REPORT 


Results for pulp are expressed as the number of colo- 
nies per gram of wet or dry pulp examined. The con- 
sistency of the fiber suspension of such samples is 1%; 
thus there is present 1.0 gram of stock in each 100 grams. 
of suspension. A total of 10 ml. of the pulped mixture 
(0.10 gram of actual pulp) is cultured in five plates. 
Therefore, to obtain the number of colonies per gram of 
pulp, multiply by 10 the total number of colonies found 
on the five plates. 

In all cases record the count so that no more than 
two significant figures are used (2). For example, re- 
cord a colony count of 142 as 140, and one of 145 as 150. 


LITERATURE CITED 


1. American Public Health Association, “Standard Methods 
for the Examination of Water and Sewage,” p. 186, 9th 
Ed. (1946). 

2. American Public Health Association, “Standard Methods 
for the Examination of Water and Sewage,” p. 193, 9th 
Ed. (1946). 


Bacteriological Examination of Paper and Paperboard 


TAPPI Corrected Tentative Standard T 449 m-55 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE MICROBIOLOGICAL COMMITTEE) 


Tu following procedure is recommended for the 
bacteriological examination of paper and paper-board. 
Because of the exacting technique required in bacterio- 
logical procedures, reproducible results can be secured 
only in the hands of a well trained technician. 


APPARATUS AND MATERIALS 


1. Alcohol. Methyl, isopropyl, or 95% denatured 
ethyl] alcohol is used for sterilization of instruments. 

2. Balance. This should be equipped with a plat- 
form approximately 6 inches in diameter to readily ac 
commodate the Petri dishes used. It should be sens1- 
tive to 0.1 gram. 


3. Corkborers. Standard corkborers 15 to 25 mm. 


i dard by the Standards 
SON a ah Sees 
f the Pulp and Paper 


* This method has been approved a: 
Committee. Criticisms are earnestly requested an 
R. G. Macdonald, Secretary, Technical Association 0 
Industry, 155 E. 44th St., New York 17, NeYe 
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in diameter, used for taking samples from rolls or sheets. 
These are sterilized in screw-cap bottles. 

4. Bottles for Corkborers. Screw-cap bottles large 
enough to hold one corkborer. 

5. Bottles for Dilution. Several 8-ounce, narrow- 
mouthed, square-sectioned glass bottles fitted either 
with screw caps or with Escher rubber stoppers are 
used for water blanks. (Hither tap or distilled water is 
satisfactory for dilution.) 

6. Colony Counter. Any one of several types may 
be used. The Quebec, the Buck, and Wolffhuegel 
colony counters have been found satisfactory. A hand 
tally for recording the count is recommended. 

7. Containers for Dry Samples. When the sampling 
and testing are done in the same mill, a single envelope 
may be employed; otherwise, two single envelopes, one 
placed inside the other, are used. The large one may be 


135 A 


9 by 12 inches and the smaller 6.5 by 9.5 inches. They 
should be made of a heavy kraft paper which will with- 
stand sterilization in the hot-air oven without embrit- 
tlement. After sterilization, the flap on the outer en- 
velope is secured by pressure-sensitive tape. = 

An alternative is to make a folder of suitable size from 
heavy kraft paper and sterilize it in the oven. After the 
paper sample has been placed inside the sterile folder, 
the latter is sealed with the tape. 

8. Cotton. Nonabsorbent cotton is used for plugs. 

9. Disintegrators. Metal cup-type, with a high- 
speed impeller near the bottom. A kraft paper cover 
is placed over each disintegrator cup or Jar prior to its 
sterilization by steam heat. . 

10. Flaming Equipment. Depending upon the cir- 
cumstances, an alcohol lamp, a gasoline blow-torch, or a 
Bunsen burner may be used to flame tongs, scissors, 
knives, and the mouths of sterile containers. 

11. Flasks. Erlenmeyer flasks or bottles, prefer- 
ably Pyrex, may be used as containers for sterile media. 

12. Incubator. Capable of maintaining a tem- 
perature of 36 + 1°C. (96.8 + 1.8°F.), to provide 
proper incubation conditions for the inoculated plates. 

13. Knives. A knife with an inserted blade (Stan- 
ley) may be used to cut paperboard. A paring knife 
with its blade cut down to within 1.5 inches of the base 
of the handle is also satisfactory. 

14. Petri Dishes. Pyrex Petri dishes, 100 by 15 
mm., are recommended for plating samples. 

15. Pipets. Two sizes of pipets are used: 1.1-ml. 
milk-dilution type and graduated 10-ml. type. Mohr 
10-ml. pipets, with tips cut off to give an opening of 
about 3 mm. in diameter at the delivery end, are best for 
pipetting fiber suspensions. Special Mohr pipets 
calibrated from the large end are available and prefer- 
able to the usual Mohr pipet. The pipets are sterilized 
in metal boxes or in heavy kraft paper. 

16. Scissors. A satisfactory type has 4-inch cut- 
ting edges. 

17. Nutrient Substrate. Dehydrated standard tryp- 
tone glucose extract agar is recommended. This may 
be obtained either from Difco Laboratories or from the 
Baltimore Biological Laboratories. It may also be pre- 
pared from the ingredients according to the procedure 
a by the American Public Health Association 

iP 

18. Sterilizing Equipment. Two types are needed, 


the particular style and size depending upon the needs 
of each laboratory: 


(a) A steam sterilizer, such as an autoclave or a 
pressure cooker. 


(b) A hot-air oven. For most laboratories, elec- 
trically heated ovens are more satisfactory than those 
heated by gas, but the latter may be used if desired. 


In both cases, thermometers are used to determine 
the inside temperature during sterilization. 


19. Tongs. These are necessary for handling sam- 
ples of paper. 


STERILIZATION OF EQUIPMENT AND MEDIA 


Depending upon the nature of the equipment to be 
sterilized, use one of three methods as follows: 
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1. Steam Heat (Autoclaves and Pressure Cookers) 


The following are sterilized by heating for 20 minutes 
at a minimum of 121°C. (249.8°F.), corresponding to 
15 p.s.i. steam pressure: (a) cups and jars for disinte- 
erators, (b) media (unless other conditions are specified 
by the manufacturer of the medium), (¢) sample bottles, 
(d) corkborers, and (e) water blanks for dilution. 


2. Dry Heat (Electrically or Gas-Heated Ovens) 


The following are sterilized by heating for at least 2 
hours at a maximum temperature of 165°C. (329°F.): 
(a) heavy kraft envelopes and folders, (b) tongs, (c) 
knives, (d) Petri dishes, (e) pipets, and (f) scissors. 

Care must be taken to dry glassware completely and 
to avoid overheating and subsequent scorching of any 
paper containers or wrappers used on instruments that 
are being sterilized. 


3. Alcohol 

Scissors, tongs, knives, and similar instruments are 
immersed in alcohol and dried by burning off the alcohol. 
When needed for cutting or handling samples, remove 
the equipment from the liquid, let the alcohol drain off 
for a few moments, and then burn off the excess alcohol. 


TEST SPECIMEN 


Frequency of Sampling 


Occasional single samples are inadequate, since the 
analyses reflect only the conditions which prevailed at 
the time when such samples were taken. The actual 
number of samples which should be taken depends 
largely on the reasons which prompt the analysis. 


Method of Sampling 


Method A. Use either a single envelope or two sterile 
envelopes, one within another, for each sample. Cut 
several layers of paper or paperboard from the area to 
be sampled with a sterile knife. Cut these sheets 
larger than the sample area and discard them to elim- 
inate any surface contamination. In the exposed 
area then make a vertical cut with a sterile knife 
through several thicknesses near the center and parallel 
to the edge of the roll; a second vertical cut parallel to 
the first and about 5 inches from the first cut; and a 
horizontal cut across the bottom of the first two cuts, 
thus allowing the cut flap to spring out from the sur- 
face of the roll. Cut off and discard the top two sheets 
of the flap, then carefully open the sterilized envelope 
and slip the end of the cut flap of the sample into the 
envelope. Then make a horizontal cut across the top 
of the flap and about 6 inches from the bottom cut. 
The sample will then drop into the inner envelope; 
after which, seal the outer envelope by means of a pres- 
sure-sensitive tape. Secure a sample approximately 5 
by 6 inches. Take two such samples at different sec- 
tions of the roll. 


This procedure can be adapted for sampling paper 
from skids, using flamed tongs for handling the samples 
of cut paper. 


Method B. Remove several layers of paper or paper- 
board by cutting with a knife. Take the corkborer 
from the sterile bottle and cut about one half inch deep 
into the exposed area. Replace the borer, complete 
with the sample core, in the bottle. 
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PROCEDURE 
Preparation of Sample 


Method A. Cut the envelope in which the sample is 
received along the flap by means of a sterile knife or 
scissors. Open the envelope by pressing the sides, 
without touching the inner surface, and remove the 
sample with sterile tongs. Hold the sample sheets in 
one hand, trim with sterile scissors and discard the outer 
edges. Make a series of cuts about !/, to '/2 inch apart, 
parallel to the side of the sheet and opposite the edge 
held in one hand. Partially remove the cover of the 
tared Petri dish, but retain the cover on the pan of the 
balance. Cut squares of the sample directly into the 
dish by making a series of cuts perpendicular to those 
made previously. 


Cut a 5.0-gram sample and make a 1% suspension of 
fibrous material after disintegration has been completed. 
Replace the cover on the Petri dish, check the weight, 
and aseptically adjust the excess or deficiency to obtain 
sufficient sample. Weigh to an accuracy of 0.1 gram. 


Method B. Remove the corkborer containing the 
sample disks from the container. Eject a 5.0 gram 
sample with a sterile glass rod and make a 1% sus- 
pension of fibrous material after disintegration has been 
completed. Replace the cover on the Petri dish, check 
the weight and aseptically adjust the excess or deficiency 
to obtain the desired weight of sample. Weigh to an 
accuracy of 0.1 gram. 


Disintegration 


Remove the sample from the dish and place in a dis- 
integrator cup or jar containing enough sterile water to 
give a fiber consistency of 1%. In adding material to 
the cup, do not touch the metal cap with the hands, but 
lift it by grasping the paper hood which was placed 
over the cup before sterilizing. Lift both hood and 
metal cap only enough to permit access to the cup. If 
several samples are to be examined, cool the water to 
prevent the temperature of the disintegrated sample 
from exceeding 45°C. (113°F.) during disintegration. 
Let the paper hood remain on the cup at all times to pre- 
vent possible contamination through the opening in the 
metal cap or around the top of the cup. 

Place the cup containing the weighed sample and 
sterile water in a mixing machine and run until disin- 
tegration is completed. 


Plating 

Plate the sample in a room which is relatively free of 
air currents and dust. About !/2 hour before plating, 
sponge the surface of the work table with a solution of a 
suitable toxicant, such as 5% phenol or 0.05% phenyl 
mercuric acetate, to further eliminate extraneous ml- 
croorganisms. 

The amount of fibrous material distributed over a 
given area of plate surface has been found to be an Im- 
portant factor in the number of colonies observed in a 
given sample of paper or board. Therefore, it 1s 1m- 
portant to follow carefully directions regarding the 
fiber consistency, the volume of sample used for plating, 
and the number and size of plates used. 

In culturing a disintegrated paper or board sample, 
distribute with a sterile pipet a total of 10 ml. of the 
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pulped mixture in approximately equal proportions 
between five Petri dishes. Plate additional dilutions 
if it is suspected that the sample has a high bacterial 
population. Add to each plate 15 to 20 ml. of stand- 
ard tryptone glucose extract agar, cooled to about 45°C. 
(113°F.), then agitate the plates individually to disin- 
tegrate clumps of fibers and obtain an equal distribution 
of the fibers in the medium, using a quick, short recipro- 
cating motion. It is important that all lumps be 
broken up in order that the plates may be examined 
easily and accurately. Pour one control plate (without 
paper pulp) from each container of medium used. 


If the sample contains a large number of bacteria, 
proceed as follows: Add 10 ml. of the disintegrated 
sample to a sterile 90-ml. water blank. Distribute 10 
mil. of this dilution equally between five Petri dishes. 
(Plate additional dilutions if it is suspected that the 
sample has an extremely high bacterial population.) 
The total count of the five Petri dishes is a 1: 100 dilution 
of the original sample. 


Incubation 


After the plates have been agitated, place them on a 
flat surface until the medium solidifies; then invert and 
incubate the plated samples at 36 + 1°C. (96.8 + 
1.8°F.) for 48 hours. Do not stack the plates too 
closely in the incubator. 


Counting Plate Cultures 


After incubation, examine the cultures for the pres- 
ence and number of bacterial colonies by holding the 
plates against a dark background, indirectly lighted. 
Plate counters are especially desirable. 


If the sample has been separated into individual 
fibers and well mixed with the medium, the colonies can 
be easily counted. If any particles are observed in the 
culture which can not be definitely identified as colonies, 
they should be examined microscopically. Plates with 
spreading colonies should be counted if at all possible, 
otherwise they should be reported as spreading colonies. 
Examine control plates also and make a record of the 
number of colonies found on the control for each sample. 


REPORT 


Results for paper or paperboard are expressed as the 
number of colonies per gram of sample examined. The 
consistency of the fiber suspension made of such sam- 
ples is 1%; thus there is present 1.0 gram of stock in 
each 100 grams of suspension. A total of 10 ml. of the 
pulped mixture (0.10 gram of actual paper or paper- 
board) is cultured in five plates. Therefore, to obtain 
the number of colonies per gram of paper or paperboard, 
multiply by 10 the total number of colonies found on 
five plates. 

In all cases record the count so that not more than two 
significant figures are used (2). For example, record a 
colony count of 142 as 140 and one of 145 as 150. 


LITERATURE CITED 


1. American Public Health Association, “Standard Methods 
for the Examination of Water and Sewage,” p. 186, 9th 
Ed. (1946). 

2. American Public Health Association “Standard Methods 
for the Examination of Water and Sewage,” p. 193, 9th 
Tid. (1946). 
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Bacteriological Examination of Process Water 


TAPPI Corrected Tentative Standard T 631 m-55 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE MICROBIOLOGICAL COMMITTEE) 


Tue following procedure is recommended pri- 
marily for the bacteriological examination of process 
water. It is also applicable to pulp slush stock. Be- 
cause of the exacting technique required in bacteriolog- 
ical procedures, reproducible results can be secured 
only in the hands of a well trained technician. 


APPARATUS AND MATERIALS 


t. Alcohol. Methyl, isopropyl, or 95% denatured 
ethyl alcohol is used for sterilization of instruments. 

2. Balance. This should be equipped with a plat- 
form to readily accommodate the dilution bottles. It 
should be sensitive to 0.1 gram. 

3. Bottles for Dilution. Several 8-ounce, narrow- 
mouthed, square-sectioned glass bottles fitted either 
with screw caps or with Escher rubber stoppers are 
used for water blanks. (Hither tap or distilled water is 
satisfactory for dilution.) 

4. Bottles for Samples. Several 4 to 8-ounce, wide- 
mouthed, glass-stoppered bottles are used for collecting 
samples. The type of bottle selected should be able to 
withstand sterilization. Prior to sterilization the 
stoppers and the necks of the bottles are covered with 
metal foil or heavy kraft paper to protect the lip of the 
bottle from contamination. A strip of paper may be in- 
serted in the mouth of the bottle to prevent sticking of 
the stopper during sterilization. 

5. Colony Counter. Any one of several types may 
be used. The Quebec, Buck, and Wolffhuegel colony 
counters have been found satisfactory. A hand tally 
for recording the count is recommended. 

6. Cotton. Nonabsorbent cotton is used for plugs. 

7. Flaming Equipment. Depending upon the cir- 
cumstances, an alcohol lamp, a gasoline blow torch, ora 
Bunsen burner may be used to flame tongs, forceps, or 
the mouths of sterile containers. 

8. Flasks. Erlenmeyer flasks or bottles, preferably 
Pyrex, may be used as containers for sterile media. 

9. Forceps. These are used for handling slush stock 
of high consistency. Sterilize the forceps by flaming or 
by wrapping in kraft paper and sterilizing with dry heat. 

10. Incubator. Capable of maintaining a tempera- 
ture of 36 + °C. (96.8 + 1.8°F.) to provide proper in- 
cubation conditions for the inoculated plates. 

11. Petri Dishes. Pyrex Petri dishes, 100 by 15 
mm., are recommended for plating samples. 

12. Prpets. Two sizes of pipets are used: 1,1-ml. 
milk-dilution type and graduated 10-ml. type. Mohr 
10-ml. Pipets, with tips cut off to give an opening about 
3 mm. in diameter at the delivery end, are best for 
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pipetting thick suspensions. Speciai Mohr pipets 
calibrated from the large end are available and prefer- 
able to the usual Mohr pipets. The pipets are sterilized 
in metal boxes or heavy kraft paper. 

13. Sampling Equipment. 

(a) Scoop. A tinsmith can make a simple scoop 
from a tinned iron sheet. The diameter of the scoop 
will depend upon the opening of the sample bottle, 
while the length is about 10 inches. A conveniently 
placed handle completes the scoop. The scoops are 
wrapped individually in heavy kraft paper and secured 
with either string or rubberbands. The unit is steri- 
lized in a steam sterilizer. 

(b) Spoon. A large spoon may be substituted for the 
scoop. It may be sterilized by autoclaving or at the 
point of use by alcohol immersion followed by flaming. 

14. Nutrient Substrate. Dehydrated standard tryp- 
tone glucose extract agar is recommended. This may 
be obtained either from Difco Laboratories or from the 
Baltimore Biological Laboratories. It may also be 
prepared from the ingredients, according to the pro- 
cedure outlined by the American Public Health As- 
sociation (1). 

15. Sterilizing Equipment. Two types are needed, 
the particular style and size depending upon the needs of 
each laboratory. 

(a) A steam sterilizer, such as an autoclave or a 
pressure cooker. 

(b) <A hot-air oven. For most laboratories, elec- 
trically heated ovens are more satisfactory than those 
heated by gas, but the latter may be used if desired. 

In both cases, thermometers are used to determine the 
inside temperature during sterilization. 


STERILIZATION OF EQUIPMENT AND MEDIA 


Depending upon the nature of the equipment to be 
sterilized, use one of three methods as follows: 


I. Steam Heat (Autoclaves and Pressure Cookers) 


The following are sterilized by heating for 20 minutes 
at a minimum of 121°C. (249.8°F.), corresponding to 
15 p.s.i, steam pressure: (a) media (unless other condi- 
tions are specified by the manufacturer), (b) sample 
bottles, (c) scoops and spoons, and (d) water blanks for 
dilution. 


2. Dry Heat (Electrically or Gas-Heated Ovens) 


The following are sterilized by heating for at least 2 
hours at a minimum temperature of 165°C. (329°F.): 
(a) Petri dishes, (b) pipets, and (c) forceps. 

Care must be taken to dry glassware completely and 
to avoid overheating and subsequent scorching of any 
paper containers or wrappers used on instruments that 
are being sterilized. 
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3. Alcohol 


Forceps and spoons are immersed in alcohol and 
dried by burning off the alcohol. When needed for 
handling samples, remove the equipment from the 
liquid, let the alcohol drain off for a few moments, and 
then burn off the excess alcohol. 


TEST SPECIMEN 
Frequency of Sampling 


Occasional single samples are inadequate, since the 


| analyses reflect only the conditions which prevailed at 


the time when such samples were taken. The actual 
number of samples which should be taken depends 


_ largely on the reasons which prompt the analysis. 


Method of Sampling 


(a) Process Water or Low-Consistency Stock. Use 
the sterile metal scoop or spoon for collecting samples of 
process water or stock. Dip a sample from the vat, 
chest or trough, using caution to avoid contamination of 
the sample from the hands coming in contact with the 
stock or from material adhering to the edges of the sys- 
tem. Transfer the sample to a sterile wide-mouthed 
bottle, replace the stopper or plug in the bottle, and re- 
tain the sample for dilution before plating. 

It is frequently possible to introduce the sample di- 
rectly into the bottle from a valve, faucet or pump out- 
let after proper flushing. Care should be taken that 
the sample or bottle is not contaminated by the hands 
during the sampling. 

A simpler method of sampling may be employed in 
systems where there is a sufficient flow to prevent con- 
tamination. Hold the bottle by means of sterile tongs 
or grasp near the bottom with the hand, insert the 
mouth of the bottle into the flow of liquid, move the 
bottle into the flow, allow it to fill, remove the bottle and 
immediately replace its stopper. 

(b) High-Consistency Stock. Use the sterile metal 
scoop or spoon for collecting the sample of slush stock. 
Dip a sample of the stock from the vat, chest or beater, 
using caution to avoid contamination of the sample from 
the hands coming in contact with the stock or from 
material adhering to the edges of the stock system. 
Transfer the sample to a sterile wide-mouthed bottle, 
replace the stopper or plug in the bottle, and retain the 
sample for dilution before plating. 


PROCEDURE 


Dilution 


(a) Process Water or Low-Consistency Stock. In 
making dilutions of process water or pulp suspensions, 
measure 1 ml. of the sample into a sterile 99-ml. water 
blank and shake the mixture thoroughly. Remove the 
dilutions by the use of a sterile 1.1-ml. pipet. Transfer 
1.0 ml. from the first water blank into a second water 
blank, agitate, and either dilute further or place portions 
in the Petri dishes. Follow this procedure until the 
desired dilutions have been made. It may be necessary 
to plate dilutions as high as 1:1,000,000; experience 
within a particular mill system will soon enable the 
bacteriologist to determine what dilution should be 
plated. In all cases the aim should be to obtain plate 
counts in the range of 30 to 300 colonies per plate. 

(b) High-Consistency Stock. Use a sample of 10 
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grams of high-consistency stock to insure greater ac- 
curacy of sampling. Weigh into a tared water blank 
containing 90 ml. of sterile water. Shake vigorously, 
using 20 complete cycles of vertical motion. Further 
dilutions may be desired should the characteristics of 
the stock demand it. 


Plating 


Plate the sample in a room which is relatively free of 
air currents and dust. About ‘/: hour before plating, 
sponge the surface of the work table with a solution of a 
suitable toxicant, such as 5% phenol or 0.05% phenyl 
mercuric acetate to further eliminate extraneous mi- 
croorganisms. 


After the proper dilution of the process water or slush 
stock has been placed in Petri dishes, add approxi- 
mately 15 to 20 ml. of standard tryptone glucose extract 
agar, cooled to about 45°C. (113°F.), to each plate. 
Agitate the plates with a quick, short reciprocating 
motion to obtain an even distribution of the pulp fibers 
or the water. Pour one control plate from each con- 
tuiner of medium used. 


Incubation 


After the plates have been agitated, place them on a 
flat surface until the medium solidifies; then invert and 
incubate the plated samples at 36 + 1°C. (96.8 + 
1.8°F.) for 48 hours. Do not stack the plates too 
closely in the incubator. 


Counting Plate Cultures 


After incubation, examine the cultures for the pres- 
ence and number of bacterial colonies by holding the 
plates against a dark background, indirectly lighted. 
Plate counters are especially desirable. 


If, in the case of slush stock, the individual fibers 
have been well mixed in the medium, the colonies can be 
easily counted. If any particles are observed which 
cannot be definitely identified as colonies, they should 
be examined microscopically. Plates with spreading 
colonies should be counted if at all possible, otherwise 
they should be reported as spreading colonies. Ex- 
amine control plates also and make a record of the num- 
ber of colonies found on the control for each sample. 


REPORT 


For both process water and low-consistency stock, the 
results are expressed as the number of colonies per milli- 
liter of sample examined. The results for slush stock of 
high consistency are expressed as the number of colonies 
per gram of stock examined. The number of colonies 
counted on the plates is multiplied by the dilution used 
in order to calculate the number per milliliter or per 
eram. In all cases record the count so that not more 
than two significant figures are used (2). For example, 
record a colony count of 142 as 140, and one of 145 as 
150. 
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UNITED STATES PATENTS ON PAPERMAKING 


First Quarter, 1955 


Compiled by The Institute of Paper Chemistry 


a 


Tue following list of United States patents has been 
compiled from the current numbers of the Official Gazette of the 
United States Patent Office. Because asa rule, only one claim is 
published in the Gazette, it is not claimed that the list is com- 
plete; also, it is possible that the list may coutain some patents 
that do not apply specifically to pulp and paper manufacture. 
Copies of any of the following patents may be obtained from the 
United States Patent Office, Washington 25, D. C., by sending 
twenty-five cents for each patent desired. 


January 4, 1955 


Bathon, George H., and Whelan, Howard J. Paper widening 
machine. U. 8. patent 2,698,645. Filed Sept. 6, 1952. 1 
claim. Assigned to Oliver United Filters, Inc. [Cl. 154-42.] 
Two or more webs of paper are joined together lengthwise at the 
edges so that their width is increased proportionately without 
appreciable thickening at the seams. ; ; 

Bitzer, Jack A. Cellulose products purification apparatus. 
U. S. patent 2,698,625. Filed Nov. 14, 1949. 5 claims. As- 
signed to General Mills, Inc. [Cl. 134-63.] Cellulose sponge 
articles are conveyed to chemical and water bath treatment sta- 
tions, under which catch basins are located to recover the solu- 
tions used. 

Goepfert, Otto F., and Landeck, Richard W. Cigarette paper 
booklet packing device. U.S. patent 2,698,706. Filed Sept. 13, 
1951. 10claims. Assigned to Ecusta Paper Corp. [Cl. 226-14.] 

Greenman, Norman L., and Berry, Richard C. Rubberized 
fibrous sheet and method of making the same. U. S. patent 
2,698,788. Filed Feb. 27, 1952. 11 claims. Assigned to Rogers 
Corp. [Cl. 92-3.] Steps comprise beating a mixture of mineral 
fiber and uncured rubber in latex form, water, and a phenolic 
resin; precipitating the rubber and resin on the mineral fibers 
and sheeting out, dewatering, drying and calendering the ma- 
terial in the usual manner to form a fibrous sheet. 

Harkess, William L. Apparatus for setting up cartons. U.S. 
patent 2,698,559. Filed Aug. 28, 1948. 16 claims. Assigned to 
Package Machinery Co. [Cl. 93-53.] Collapsed tubular ice 
cream or butter cartons are automatically distended and set up 
with one end left open to receive the contents. 

Harper, Fred C. Pulp forming mold. U.S. patent 2,698,557. 
Filed June 27, 1951. 2 claims. Assigned to Keyes Fibre Co. 
[Cl. 92-54.] A screen-covered, pulp forming mold, anchoring 
device has pneumatic passageways for slurry drainage; the 
Screening cover assures a pulp layer without appreciable forma- 
tion variations. 

Hawley, Don M., and Williams, John C. Method of preparing 
felted products containing glass fibers. U. §. patent 2,698,558. 
Filed Jan. 17, 1952. 12 claims. Assigned to Hawley Products 
Co. [Cl. 92-55.] Glass filament bundles, in combination with a 
thermosetting fusible polyester resin, are cured in an aqueous 
slurry heated to a temperature of 160°F. 

Horst, William P., ter. Self-extinguishing composition of 
cellulose acetate and benzene hexachloride. U.S. patent 2,698, - 
806. Filed Dec. 28, 1951. 6 claims. Assigned to Olin Mathie- 
son Chemical Corp. [Cl. 106-15.] A composition of matter 
consists essentially of cellulose acetate and from 1% by weight to 
the limit of compatibility of benzene hexachloride. : 

Landes, Chester G., and Reynolds, Walter P., Jr. Sized paper 
comprising a polymerized alkylenimine. U.S. patent 2,698,793 
Filed April 11, 1952. 15 claims. Assigned to American Cyan- 
amid Co, [Cl. 92-21.] The alkylenimine resins formed by the 
self-polymerization of ethylenimine, propylenimine, or butyleni- 
mine may be used with certain alkaline sizing agents to impart 
improved ink and water resistance to paper. The combination is 
apparently Synergistic and the cause of sizing is not known 
cy ogee “i pene resin and sizing agent to the 
pulp the pH is raised to and fillers such as calci P 
may Beaddel eta. sanes uch as calcium carbonate 

Margolies, Morton J. Multicompartment carton and c 

: 8 1 package. 
ae 2,698,708. Filed Oct. 1, 1951, 2 claims. [Cl. 

Moody, Eddie L. Automatic papercutter. 


2,698,662. Filed May 14, 1951. U.S. patent 


12 claims. [Cl. 164-73.] A 
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tail cutting device is adapted in the winding operation to sever 
and transfer a traveling paper web from a full roll to an empty 
core, 

Neuman, Elmer A. Collapsible container. U. 8. patent 
2,698,709. Filed Aug. 22, 1951. 4 claims. [Cl. 229-32.] A 
fiberboard shipping container has separately collapsible top and 
bottom sections which are mutually reinforced in setup position. 

Segl, Walter E. Method for the digestion of cellulose-bearing 
material. U. S. patent 2,698,789. Filed Feb. 8, 1954. 11 
claims. Assigned to Hercules Powder Co. [Cl. 92-6.] The 
difficulty of high “pill count” encountered in compacted cellulosic 
materials is overcome in a digestion method whereby wetted cellu- 
lose is gathered and passed by a double flight screw for subse- 
quent compression and disintegration operations. 

Schiller, Arthur M., and Suen, Tzeng J. Urea-formaldehyde 
resins for wet strength paper and their use. U.S. patent 2,698,- 
787. Filed Dec. 17, 1951. 8 claims. Assigned to American 
Cyanamid Co. [Cl. 92-3.] A urea-formaldehyde resin formula- 
tion is given in which one of the constituents is a monosubstituted 
urea containing an aminoalkyl radical. Using the proper 
amount of aminoalky] urea, the wet-strength resin may be acidified 
without precipitation. 

Strong, Allen K. Shipping unit and lifting skid therefor. 
U. S. patent 2,698,696. Filed Dec. 24, 1953. 6 claims. As- 
signed to American Cyanamid Co. [Cl. 214-10.5.] A double- 
thick kraft paper skid with lifting tubes incorporated in each end, 
is capable of supporting loads up to */; ton to be fork-lifted as one 
unit. 


January 11, 1955 


Bell, Kenneth, and Fisher, Guy N. Packaging. U.S. patent 
2,699,285. Filed May 5, 1950. 2 claims. Assigned to Kraft 
Foods Co. [Cl]. 229-51.] A tear tape is incorporated in a heat- 
sealed cellophane-type cheese wrapper in such a manner that, 
when pulled, the tape tears the wrapper only along the lines de- 
fined by the tape. 

Bock, Louis H., and Anderson, James K. Linear polyesters of 
carboxy-2-hydroxymethylbenzodioxane. U.S. patent 2,699,438. 
Filed April 19, 1952. 8 claims. Assigned to Rayonier Inc. 
[Cl. 260-78.3.] In an inert atmosphere at 200-300°C. the 
condensation of carboxy-2-hydroxymethyl-1,4-benzodioxane 
yields a linear polymer. The hydroxy acid may be prepared by 
reacting protocatechuic acid, obtainable from spent sulphite 
liquor, with epichlorohydrin. 

Binkley, Mark E. Method of manufacture of heat insulating 
shapes. U. S. patent 2,699,097. Filed March 20, 1953. 10 
claims. Assigned to Johns-Manville Corp. [Cl. 92-55.] The 
process involves the formation of a dilute aqueous slurry sus- 
pension of reactive proportions of diatomaceous silica and lime 
with mineral reinforcing fibers. 

Crandall, Henry C. Reinforced paper and method of making 
same. U.S. patent 2,699,389. Filed July 26, 1951. 6 claims. 
Assigned to Mosinee Paper Mills Co. [Cl 92-3.] A flexible 
reticular mesh of thermoplastically bonded glass fibers are inter- 
penetrated with and covered by a felted web of paper fibers, the 
bonding agent (asphalt or polyamide resins) secures the mesh 
strands to each other and to the adjoining web fibers. 

De Villers, Edmund J. Paper cap-forming apparatus. U.S. 
patent 2,699,274. Filed March 26, 1952. 10 claims. Assigned 
to White Castle Systems, Inc. _[Cl. 223-7.] 

Francis, Carleton §S., Jr. Meat-wrap process and product. 
U. S. patent 2,699,396. Filed Jan. 4, 1951. 15 claims. As- 
signed to Lamitex Products, Ine. [Cl. 99-174.] A. skin-like 
moist covering for meat carcasses which retains the optimum 
amount of juices in the meat during chilling, storage, and ship- 
ment comprises a wrap having an absorptive (paper) surface 
and a nonabsorptive (cellophane) surface. 

Geffroy, Georges. Closure for bags and pouches. U. S. 
patent 2,699,286. Filed Nov. 7, 1950. 1 claim. Assigned to 
La Cellophane. [Cl. 229-62.] A tear tape is incorporated in the 
sealing strip adhered to the folded-over top edges of a paper bag 
or cellophane-type sack. 

Hedin, Bérje V. _Press-plate for wallboard presses and the like. 
U.S. patent 2,699,325. Filed Sept. 27, 1950. 1 claim. (Cl. 
257-256.] A fluid-circulation platen for presses comprises two 
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channeled outer sections abutting at least one channeled inter 
mediate section; the conduits are bored i ; aes 
ae of plugs is required. pe enaaner that a 
ornbostel, Lloyd. Rectifier roll assembly. 
2,699,096. Filed April 10, 1953. 6 claims. pre Beloit 
ae ae Wane ee poe otis: the perforations in rectifier 
te) radial baffles in adjacent ro in i 
Bee control J s results in improved stock 

Irwin, Russel D. Control apparatus for pu Q 
patent 3,699,095. Filed Nov. 10,1953. 12 Hee er - 
Minneapolis-Honeywell Regulator Co. [Cl. 92-27.] The grind- 
ing operation is automatically controlled by the temperature rise 
of the pulp as it passes through the grinder; the temperature 
signal is reset in accordance with the freeness of the final pulp 

Johannsen, ‘Adolf, Danz, Willi, Fees, Karl, and Kammerer 
Walter. Production of gases containing sulfur dioxide. U s. 
patent 2,699,375. Filed March 13, 1951. 5 claims. Assigned 
to Badische Anilin- & Soda-Fabrik Aktiengesellschaft. [Cl 
23-177.] ‘This patent relates to the design of a furnace for roast- 
ing pyrites in such a manner that high throughput can be main- 
tained without agglomeration. The use of Field tubes enables 
pare temperature control, critical for the success of the 

Lee, Glen M., and Olson, Raymond J. Locking means for the 
stakes of logging bunks. U.S. patent 2,699,340. Filed Dec. 1 
1953. 3claims. [Cl. 280-145.] va 

Lockman, Carl J. Circulation of digestion liquor in sulphite 
pulp boiling. U.S. patent 2,699,390. Filed Feb. 17, 1954. 4 
claims. Assigned to Aktiebolaget Rosenblads Patenter. [Cl. 
92-7.] Digestion liquor, containing scale-forming calcium sul- 
phate, is caused to flow through the heat exchanger in alternately 
reverse directions so that during each period of through-flow, 
nonsaturated digestion liquor dissolves the plaster incrustations 
formed during the preceding period. 

Lyons, Herbert R. Method and apparatus for forming paper 
sticks or the like. U.S. patent 2,699,098. Filed April 25, 1952. 
15 claims. Assigned to The Diamond Match Co.  [Cl. 93-1.] 

Lyons, Herbert R. Wetting device for paper handling ma- 
chines. U.S. patent 2,699,142. Filed Dec. 30, 1952. 6 claims. 
Assigned to The Diamond Match Co. [Cl. 118-267.] Curled 
paper sheets or sticks are passed over a porous metal plate which 
is wetted by liquid supply means. 

Marra, William H., and Stinchfield, John C. Paper coating 
compositions comprising an adhesive, an alkali metal silicate, 
and an attapulgite or zeolite material. U. 8. patent 2,699,432. 
Filed May 26, 1951. 1 claim. Assigned to The National Cash 
Register Co. [Cl. 260-29.6.] Use is made of the ion-exchange 
properties of attapulgite as a surface-active agent with acidic 
adsorption characteristics. When suitably coated on paper, the 
material reacts with a printing ink containing crystal violet Jac- 
tone to give a deep blue mark at the point of impression. 

McGarvey, John A., and Adamick, Jules R. Air blast means 
for buckle-type blank folding machines. U. 8. patent 2,699,331. 
Filed June 11, 1952. 1 claim. [Cl. 270-68.] The mechanism 
forms a fold dividing the body portion of the blank into two parts 
and concurrently tucks the gates into the fold between the two 
parts. 

McLeod, Donald A. Debarking tool. U.S. patent 2,699,189. 
Filed Oct. 5, 1951. 12 claims. [Cl. 144-208.] The tool com- 
prises a shoe element arcuated in general correspondence with 
the periphery of a tree member. 

Morin, George V. N. Waterproof disposable diaper. U. 8. 
patent 2,699,170. Filed May 5, 1954. 5 claims. Assigned to 
Chicopee Manufacturing Corp. [Cl]. 128-287.] A thin per- 
meable facing sheet joined to an embossed polyethylene lami- 
nated paper backing sheet forms a flexible waterproof envelope 
for the filler of the diaper. 

Repsher, Leonard, and Pedicini, Salvador. Paper-covered 
aluminum assembly for bonding to plywood. Filed May 6, 
1949. 9 claims. Assigned to Union Carbide and Carbon Corp. 
[Cl. 154-129.] A plywood structure comprises an aluminum 
sheet barrier, paper bonded with a solvent solution of a thermo- 
setting phenol-formaldehyde resin. 

Robinson, Ernest B. Apparatus for producing helically wound 
cylinders. U. 8. patent 2,699,099. Filed May 29, 1952. 11 
claims. [Cl. 93-80.] 

Schur, Milton O. Apparatus for forming perforated tea bag 
paper. U. §. patent 2,699,208. Filed Sept. 13, 1950. 6 
claims. Assigned to Ecusta Paper Corp. [Cl. 164-99.) 

Selbe, Rexford L. Water-resistant, gypsum composition and 
emulsions for making the same. U.S. patent 2,699,414. Filed 
Dec. 28, 1951. 6 claims. Assigned to United States Gypsum 
Gow [@lP 154-45.9:]) An emulsion suitable for waterproofing 
paper-covered sheathing board comprises a blend of ores 
alkali salts of mahogany sulphonic acid with asphalt and paraffin 
wax. The latter two, in the proportion from 2:1 to LO sisyare 
dispersed in an aqueous solution of an alkalinized water-soluble 
protein and contain about 0.5-4%, of the trisodium salt of a tri- 
napthalene-dimethylene trisulphonic acid. 
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Wollett, Ernest S. Sandwich wrappi i 

; 5. pping machine. U. 8S. 
aaa 2,699,022. Filed Nov. 24, 1948. 35 claims. [Cl. 53- 
131.] The device provides means for wrapping and sealing tri- 
angular cut sandwiches in thermoplastic wrappers. 


January 18, 1955 


Baum, Arthur A., and Sanders, Paul A. Fluorescent whitening 
agents. U. S. patent 2,700,043. Filed March 26, 1953. 8 
claims. Assigned to E. I. du Pont de Nemours & Co. [Cl. 
260-304.] A series of aromatic triazoles containing one or two 
sulphamyl radicals is described for use as whitening agents on 
textiles and cellulose fibers. Bleach resistance, water solubility, 
and high fluorescence are claimed. 

Breuning, Ernst W., Karpinski, Hans J., and Morike, Heinrich 
O. Process and device for shaking the forming wire of four- 
drinier machines. U.S. patent 2,699,709. Filed June 6, 1951. 
9 claims. Assigned to Papierfabrik Scheufelen. [Cl. 92-45.] 
The wire cloth is shaken by direct movement of electro-dynamic 
forces; the amount of shake is controlled by adjustment of the 
field intensity of the magnet. 

Carlson, Arthur E., and Baxter, Joe, Jr. Apparatus for pro- 
ducing reinforced sheet material. U. S. patent 2,699,813. 
Filed Aug. 14, 1950. 20 claims. Baxter’s interests assigned to 
Carlson. [Cl. 154-1.76.] An apparatus is claimed, which pro- 
duces the reinforced sheet material disclosed in U. 8S. patent 
2,610,936 (Sept. 16, 1952). 

Couch, Robert de S., and Muldoon, Thomas J. Impact 
fatigue testing of packaging materials and containers. U. S. 
patent 2,699,672. Filed Oct. 27, 1950. 5 claims. [Cl. 73-12.] 
Filled kraft or glassine paper bags, or light containers are tested 
in actual field usage. 

Meyer-Jagenberg, Gunther, Drese, Wilhelm, and Welsch, 
Hans. Method and mechanism for unfolding, refolding, setting- 
up, and transporting cartons in spaced relationship. Lets 
patent 2,699,712. Filed Nov. 19, 1953. 13 claims. Assigned 
50% to Jagenberg-Werke Akt.-Ges. [Cl]. 93-53.] 

Mobley, Edwin H. F. Carton erecting machine. U. S. 
patent 2,699,711. Filed Sept. 15, 1951. 15 claims. Assigned 
to Bloomer Bros. Co. [Cl. 93-37.] Collapsed cellular egg 
cartons are withdrawn from a supply hopper and are set up by 
continuously rotating devices within the machine. 

Morton, Avery A. Method of treating waste sulfite liquors. 
U. 8. patent, 2,699,998. Filed Jan. 7, 1948. 3 claims. As- 
signed to Penobscot Chemical Fibre Co. [Cl. 106-123.] A 
major portion of the dissolved solids in spent sulphite liquor may 
be separated by addition of a water-soluble aliphatic alcohol. 
When sufficient alcohol has been added an immiscible solution 
results; this consists of an aqueous-solids fraction and an aqueous- 
alcohol fraction. 

Nigrelli, Biagio J. Labeling device. U.S. patent 2,699,881. 
Filed July 31, 1953. 10 claims. Assigned to Nekoosa-Hdwards 
Paper Co. [Cl. 216-35.] Means are provided for supporting 
and applying labels to the ends of packaged reams of paper. 

Sartori, Mario F. Compounds of the benzimidazolyl-phenyl- 
1,2-naphthotriazole type, useful as whitening agents. WES: 
patent 2,700,044. Filed March 6, 1953. 8 claims. Assigned to 
B. I. du Pont de Nemours & Co. [Cl. 260-308.] The prepara- 
tion and properties of a number of blue fluorescent compounds 
are given. Water solubility and good bleach fastness are ¢ aimed, 
as well as a high degree of fluorescence. Essentially the same as 
U.S. patent 2,700,043. 

Vahle, Raymond. Carton erecting machine. U. 8. patent 
2,699,710. Filed Aug. 1, 1950. 2 claims. Assigned to Robert 
Gair Co., Inc. [Cl. 93-37.] A division of U.S. patent 2,642,196 
(June 16, 1953). This patent is related to the stacker unit in 
which erected cellular egg cartons are stacked in internested rela- 
tion. 

Wandel, Kurt. Process of preparing mulch for agricultural 
purposes. U. S. patent 2,699,629. Filed Aug. 10, 1950. 6 
claims. Assigned to Wilbro Corp. [Cl. 47-9.] Refuse, con- 
taining organic material and waste paper is subjected to me- 
chanical disintegration so that the paper is separated into its 
constituent fibers and the mulch becomes odor free and no longer 
subject to putrefaction. 

Wittkuhns, Bruno A., and Hill, Gilbert F. Machine for coat- 
ing containers. U. 8. patent 2,699,750. Filed April 26, 1951. 
13 claims. Assigned to National Paper Bottle Co., Inc. | [Cl. 
118-52.] The apparatus includes a conveyer with receiving 
baskets for continuously dipping paper containers (milk) in and 
out of a paraffin bath. 


January 25, 1955 


Anspacher, Edgar. Mattress package and method of wrap- 
ping. U.S. patent 2,700,459. Filed May 27, 1949. 4 claims. 
[Cl. 206-46.] A multilayer paper wrapper has sealing seams 
distributed around the periphery of the mattress. 

Arneson, Edwin L. Article carrier. U. 5. patent 2,700,486. 
Filed Jan. 13, 1951. 7 claims. [Cl. 220-105.] A retractable- 
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handled paperboard can etl may be assembled by standard 
rluing and folding apparatus. : ; 
rst Paul oh peviee for applying closures to eae 
U. S. patent 2,700,328. Filed July 23, 1951. 10 claims. As- 
3i¢ aylor ainer Corp. [Cl. 93-39.1.] Pilfer-proof 
signed to Gaylord Containe Doe Ponuued 
and nonremovable closures are applied to octagonal fiberboar 
shipping containers. é 

Cana Russell H. Method and apparatus for making oe 
ereted fibrous tubular bodies. U. 8. patent 2,700,326. a 
July 29, 1949. 4 claims. Assigned to Hawley ae ae 
[Cl 92-57.) The forming mechanism shapes the exterior of t : 
fibrous object, without trimming, so that there is uniformity o 
cross-section and top to bottom density. eee 

Dungler, Julien. Drying or like treatment apparatus for we 
materials with fluid deflecting baffle means. U.S. patent 2,700,- 
226. Filed Sept. 2,1950. 16claims. [Cl. 34-160.] Spaced dis- 
charge nozzles, through which drying fluid is directed, prevent 
lateral displacement of the web while it 1s guided substantially 
tensionless through the drier. : el ; 

Durand, Yves. Folding box for a plurality of similar objects. 
U. S. patent 2,700,499. Filed June 19, 1951, 4 claims. [Cl. 
229-28.] A six-celled shockproof carrier for glassware can be 
articulated from a cardboard blank. 

Foster, William J. Bellows folding machine. AUE S. patent 
2,700,327. Filed Sept. 12, 1949. 33 claims. Assigned to Gen- 
eral Motors Corp. [Cl. 93-1.] The mechanism for forming and 
then pleating a paper tube is very similar to that claimed in U. S. 
patent 2,696,768 (Dec. 14, 1954). nee 

Goldberg, Nathan, and Goldberg, Jacob M. Shipping con- 
tainer. U.S. patent 2,700,485. Filed Feb. 2, 1952. 3 claims. 
[Cl. 220-80.] A shipping and storage fiberboard container for 
moving picture film reels is assembled and reinforced by pre- 
fabricated metal strips. ; 

Lourd, Jacques L. J. Process for degumming vegetable textile 
fibers. U.S. patent 2,700,608. Filed Dec. 21, 1951. 4 claims. 
Assigned 50% to Société d’ Exploitation des Procedes Lourd. 
[Cl. 92-10.} The fibers are subjected to the simultaneous action 
of an aqueous solution of a wetting agent, 0.001-1.0% of sul- 
phoricinoleic acid, lauryl] sulphuric acid and ethyl-pyridinium 
bromide and an acid solution containing 0.2-2.0% of an acid 
selected from sulphuric and hydrochloric acid groups and in 
which the wetting agent is stable, and then rinsing and drying the 
fibers. 

Mottet, Arthur L. Method and apparatus for making fiber- 
board with prepressed margins. U.S. patent 2,700,177. Filed 
March 29, 1954. 9 claims. Assigned to The Long-Bell Lumber 
Co. [Cl]. 18-4.] Lignocellulose is formed into a mat, is com- 
pressed along the longitudinal margins (the lignocellulose then 
removed from the surface of the mat between the margins) and 
heat consolidation is applied. 

Poston, Blanch, and Bell, Jerome. Disposable type umbrella. 
U.S. patent 2,700,390. Filed June 6, 1949. 11 claims. [Cl. 
135-20.] A water-resistant paper canopy has attached ribs which 
telescope into the handle. 

Schwalbe, Hellmuth, C., Hydell, Robert C., and O’Connor, 

James J. Manufacture of coated paper and product. U. 8S. 
patent 2,700,621. Filed Jan. 6, 1950. 7 claims. Assigned to 
The Mead Corp. [Cl. 117-65.} In a method of coating print- 
ing paper, including a supercalendering step and using the roll 
coating apparatus described in U. S. patent 2,565,260 (Aug. 21, 
1951), finely divided finish imparting mineral coatings are ap- 
plied to the paper in the form of aqueous suspension with high 
solids content yet low Mac Michael viscosities. 
_ Somers, Arthur V._ Roller machine and method for impregnat- 
ing web material. U.S. patent 2,700,620. Filed Dec. 6, 1949. 
9 claims. Assigned to General Motors Corp. [Cl. 117-60.] A 
pan of applicator rolls, co-operating with a pair of measuring 
rolls, apply a coating compound of measured thickness to the 
paper web. 

Sullivan, James E., and Kenneway, Harold J., Jr. Decal- 
comania paper. U. 8. patent 2,700,619. Filed Oct. 9, 1951. 
5 claims. Assigned to McLaurin-Jones Co. [Cl. ites 6.] 
The water-activitable adhesive coating comprises 5% by dry 
weight of dimethyl hydantoin formaldehyde and 5-25 % by 
weight of sodium cellulose sulphate. cehass 


February 1, 1955 


Buttery, Kenneth T. Covered collapsible tri ] 
U. S. patent 2,701,090. Filed April 3, 1950. I’ckim ae: 
signed to Sutherland Paper Co. [Cl. 229-22.) A container for 
ee wedges or similarly shaped bakery goods is claimed 
De Noyer, Donald B. Method and apparat for : ing : 
ane we a no U.S. patae 2700980 mea 
XG, PRE é claims. Assigned Tron Wor 
Tera gned to Valley Iron Works Co. 
Fischer, Howard J. Carton constructi 
2,701,089. Filed July 26, 1951. 5 claims. Siete tthe 
United States Printing & Lithograph Co. [Cl. 229-16.] A pre: 
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formed blank for folding into a container for displaying crayons, 
has a sloping double false bottom which holds each row of crayons 
higher than the row in front. a 

Klasing, Arthur P. Automatic sheet feeding, positioning, 
punching, and cutting machine. U.S. patent 2,701,013. Filed 
March 19, 1951. 3 claims. Assigned to Gaylord Container 
Corp. [Cl. 164-12.] Automatic positioning means, comprising 
an automatic trimmer and feeder, work in combination with a 
ram, a tapering knife and a cutoff knife. Hach downward stroke 
of the device produces one finished piece (paperboard cellular 
partitions, or the like). Sewis 

Roman, Charles. Method of and means for making artificial 
wood products. U.S. patent 2,700,796. Filed Sept. 14, 1950. 
5 claims. [Cl. 18-42.] Pressed board is manufactured by agitat- 
ing wood waste in a mixer with a mist of a thermosetting binder 
until dampened, then formed and precipitated and heat and pres- 
sure cured. The top face of the mass is contacted by a polished 
metallic surface while a foraminous bottom plate permits the 
escape of steam. 

Sullivan, Frank N. Container. U. S. patent 2,701,091. 
Filed Oct. 1, 1949. 2 claims. Assigned to Kraft Foods Co. 
[Cl. 229-23.] The cardboard container for processed cheese may 
be passed through the usual filling machinery without deforming 
the box. 

Tamarin, Bernard J. Cigarette package with pull strip. 
U. S. patent 2,701,053. Filed Feb. 3, 1947. 8 claims. As- 
signed to Pull-Packaging, Inc. [Cl. 206-41.2.] A  pull-strip 
attached to the outer (cellophane) wrapper permits the opening 
of the inner wrapper as well as the partial withdrawal of a single 
cigarette from the package. 


Tyrseck, Walter J. Carton. U.S. patent 2,701,088. Filed 
June 10, 1949. 4claims. Assigned to Robertson Paper Box Co. 
Inc. [Cl. 229-14.] A cardboard bottle container blank has an 
inner sleeve construction which supports and cushions the bottles 
in setup position. 

Vander Lugt, Thomas, Jr. Collapsible partitioned carton. 
U. 8. patent 2,701,076. Filed Oct. 29, 1951. 14 claims. As- 
signed to Sutherland Paper Co. [Cl. 220-111.] The assembly of 
a six-celled bottle carton blank is easily effected by simple gluing 
and folding steps. 
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Bishop, Thomas D. Apparatus for slotting cardboard and the 
like for the manufacture of boxes. U. 8S. patent 2,701,613. 
Filed April 2, 1952. 9 claims. Assigned to The Deritend Engi- 
neering Co. Ltd. [Cl. 164-60.] 


Dovberg, Maurice 8., and Dovberg, Ike. Wall size to be added 
to a ready-mixed wallpaper paste. U. S. patent 2,701,773. 
Filed April 15, 1953. 1 claim. [Cl. 106-157.] The preparation 
increases the density of the wallpaper paste and provides an 
effective filler for the pores of the wall surface and of the paper. 


Gazette, Marshall E. Method of mounting a bottom wall in 
cylindrical containers. U.S. patent 2,701,506. Filed Feb. 10, 
1954. I1claim. [Cl. 93-55.1.] Two rings are adhesively beaded 
and rested to fit within the end of the cylindrical wall member as 
the support for the disk which is to be the bottom of the container. 


Goldstein, Saul. Dispensing container. U. S. patent 2,701,- 
679. Filed Oct. 15, 1952. 2 claims. [Cl. 229-17.] A card- 
board milk container and pouring spout may be formed from a 
single scored and cut sheet. 


Grammer, Allen L. Container for papers, notes, and the like. 
rept 2,701,677. Filed April 13, 1951. 1 claim. [Cl. 


Murray, Arthur J. Carrier for canned or bottled goods. 
U. S. patent 2,701,661. Filed Nov. 30, 1951. 2 claims. As- 
signed to Rapid-Rap, Ine. [Cl]. 220-113. ] 


Read, Arthur. Pouring spout for cartons. U. 8. patent 
2,701,678. Filed Nov. 12, 1949. 1 claim. Assigned to Floseal 
Corp. [Cl. 229-17.] A cardboard blank insert may be folded 
over on itself and secured to the interior of two adjoining walls of a 
(milk) carton to form a sanitary, resealable spout. 


Sivola, George. Process of manufacturing pulp from cellulosic 
fibrous materials. U.S. patent 2,701,763. Filed Nov. 6, 1947. 
9 claims. [Cl]. 92-13.] A three-phase, acid-alkali cooking opera- 
tion is described which is capable of producing pulp which is as 
white as ordinary calcium-base sulphite pulp. 

Snyder, Posey R. Wallboard trimmer. U. 8. patent 2,701,- 
416. Filed June 12, 1953. 5 claims. [Cl. 30-293.] A phase- 
type device incorporates a blade-adjustment assembly which 
can be preset to recess the wallboard edges to the desired depth 
without tearing the paper surface of the wallboard. 

Weisheimer, Carl H. Carrying handle and closure for paper 
bags. U.S. patent, 2,701,680. Filed Aug. 3, 1950. 2 claims. 
[Cl. 229-62.] A cardboard handle is adapted to grip the mul- 
tiple folds of the open end of a paper flour bag, thus inereasing 
the carrying strength of the bag and facilitating its handling. 
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een, Marin. Shipping package. 
? ued July 27, 1950. 1 claim. Assigned to Internati 

Paper Co. [Cl. 229-52.] A reusable, olives Hee ot 
tainer (bottles) has 5-ply strength at the upper side edges due to 
integration of the closure flaps with the side walls. 

Biggs, William A., Jr., and Adams, William §, 
U. S. patent 2,702,167. Filed Nov. 3, 1951. 3 claims. As- 
signed to Sonoco Products Co. [Cl. 242-161.] A paper, conical 
yarn carrier is provided with a flock coating which holds multi- 
filament synthetic yarns on the cone surface without slippage 
while it allows the inner windings to be delivered. 

Britton, Richard K. Reclosable container. U. S. patent 
2,702,152. Filed Jan. 23, 1951. 10 claims. Assigned 50% to 
Ex-Cell-O Corp. and 50% to Ace Carton Corp. and Ace C. 
Fessenden. [C). 229-17.] A container (milk) has a leakproof 
reclosable flap which seals the pouring opening. ; 

Fergnani, Walter P. Box blank folding machine. U. S. 
patent 2,701,990. Filed Aug. 30, 1951. 4 claims. Assigned to 
Post Machinery Corp. [Cl. 93-52.] 

Forrer, Homer W. Bottle carrier. 
Filed May 15, 1950. 7 claims. 
(Cl. 220-111.] 

Guver, Reynolds. 


U. S. patent 2,702,- 


Yarn package. 


. U.S: patent, 2,702,144. 
Assigned to Atlanta Paper Co. 


Egg case. U.S. patent 2,702,151. Filed 
Jan. 2, 1951. 4 claims. Assigned to Waldorf Paper Products 
Co. [Cl. 229-15.] <A partitioned, corrugated board egg case 
has outer wall shells connected together in tubular form without 
requiring the use of a stitch lap or securing tape. 

Hawley, Don M., and Williams, John C. Glass fiber material. 
U. S. patent 2,702,241. Filed Oct. 7, 1950. 9 claims. As- 
signed to Hawley Products Co. [Cl. 92-3.] _A polyvinyl acetate 
and a plasticizer (e.g., tricresyl phosphate, dibutyl phthalate) is 
used to coat twisted glass filaments in bundles in an aqueous 
slurry before felting, and sheeting and/or molding operations. 

Hayward, Claude E., and Gorton, Edward 8. Apparatus for 
forming tubing for bags or the like. U. S. patent 2,701,989. 
Filed May 14, 1952. 1claim. Assigned to Bemis Bro. Bag Co. 
(Cl. 93-20.] A tuber is provided with inside former blades, which 
are thin enough to form the gusseted tubing and still reduce 
friction enough to eliminate overheating the coating or laminate, 
thus preventing rupture of the moistureproof liner. 

Hochmuth, Frank W. Chemical ash dissolving tank for black 
liquor recovery units. U.S. patent 2,702,235. Filed March 20, 
1951. 2 claims. Assigned to Combustion Engineering, Inc. 
[Cl]. 23-262.] In the temperature-activated pneumatic control 
method claimed, the “batch” system of chemical recovery from 
the fly ash carried in combustion gases is replaced by a contin- 
uous self controlling and semiautomatic recovery method. 

Hollis, Robert F. Cylinder papermaking machine. U. S. 
patent 2,701,988. Filed June 4, 1951. 2 claims. Assigned to 
Alton Box Board Co. [Cl. 92-43.] A feed box is claimed which 
introduces the stock uniformly across the entire width of the ma- 
chine with no segregation of the stock in the feed box. 

Lillis, Stephen M., and Toman, John C. Process of recovering 
treated fibrous material. U.S. patent 2,702,162. Filed March 
29, 1952. 5 claims. Assigned to Victor Manufacturing & 
Gasket Co. [Cl. 241-14.] Treated asbestos fibers from waste 
gasket sheets is subjected to pulverizing, aerating, slurry-forming, 
decanting and settling steps. 

Linson, Don A. Self-erecting box with locking bottom. 
U. S. patent 2,702,154. Filed May 22, 1952. 3 claims. As- 
signed to Paper Package Co. [Cl. 229-39.] A prefolded card- 
board blank is provided with bottom-locking lugs which are pro- 
tected from deformation until the blank is assembled into a slope- 
sided box for packaging berries or the like. 

Murray, Arthur J. Method and apparatus for packaging cans 
and bottles in carrier cartons. U. S. patent 2,701,938. Filed 
Nov. 30, 1951. 12 claims. [Cl. 53-7.] A plurality of inter- 
connected jigs in the mechanism claimed continuously wrap the 
articles in two-row position and simultaneously form the carrier 
carton. 

Paasche, Bertha. Figure display. U. S. patent 2,702,148. 
Filed Aug. 4, 1951. 6 claims. [Cl. 223-68.] A female display 
form (mannikin) may be set up from a precut, scored and folded 
sheet of cardboard or similar material so that one portion may 
be adjusted or varied with respect to the other. 

Spooner, Laurence W. Aluminum phosphate bonded_as- 
bestos insulating material. U.S. patent 2,702,068. Filed Feb. 
ioe1053. 7 claims. Assigned to General Electric Co. [Cl. 
154-2.6.]  Machinable, high-temperature electrical insulation, 
consists of five asbestos sheets individually impregnated with 
monoaluminum phosphate and bonded together. 

Van Rosen, Robert E. Corner lock box. U.S. patent 2,702,- 
153. Filed Jan. 20, 1951. 2 claims. Assigned to The Gardner 
Board and Carton Co. [Cl. 229-35.] U-shaped tabs interlock 
and reinforce the cardboard box walls in setup position. 

Welsh, Ormonde P. Envelope stacking mechanism. ws 7 
patent 2,702,190. Filed Dec. 29, 1950. 11 claims. Assigne 
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to Parten Machinery Co. [Cl. 271-87.] The rugged and dur- 
able machine claimed, of low reciprocating inertia can accommo- 
date envelopes of minor size variations and movement aberrations 
without interfering with operation of the parts. - 
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Acker, Ralph E. Compartmented shipping container. 
patent 2,702,661. Filed Oct. 6, 1951. Seas 
Container Corp. of America. [Cl. 229-15.] 

Barth, EugeneI. Method of applying metallic stripes to a web 
of paper. U. 8. patent 2,702,760. Filed April 25, 1951. 8 
claims. _ Assigned to Western Electric Co., Inc. [Cl. 117-38.] 
A vaporized silver, copper, or nickel coating is sputtered on a strip 
of insulating material (paper precoated with cellulose acetate 
ae! to form such articles as condenser components or the 
ike. 

Crawford, James H. Lock bottom box. U.S. patent 2,702,- 
662. Filed Oct. 26, 1951. 1 claim. Assigned to Fort Wayne 
Corrugated Paper Co. [Cl. 229-16.] A corrugated board blank 
has rectangular panels so arranged, scored and separated as to 
make the box bottom locked and double-walled throughout. 

Donaldson, Edwin 8. Combined holder and opener for con- 
tainers. U.S. patent 2,702,660. Filed Dec. 1, 1951. 5 claims. 
[Cl. 229-7.] The device, suitable for opening and holding rec- 
tangular cardboard boxes (washing powders) comprises a lever 
means which locks the holder in position. 

Freeland, John W. Drilling fluid. U.S. patent 2,702,787. 
Filed Aug 22, 1950. 8 claims. [Cl. 252-8.5.] A pressure and 
temperature-resistant drilling fluid, characterized as a water-in- 
oil emulsion, contains a minor proportion of water and a major 
proportion of a petroleum distillate of low viscosity. The emul- 
sion is stabilized by sodium carboxymethy] cellulose and an oil- 
soluble calcium soap (calcium tall oil or calcium rosin soaps in 
examples given). The aqueous phase of the emulsion contains 
sufficient calcium hydroxide to bring the pH to a range of 10-14. 

Hipp, Norbert J., Groves, Merton L., and McMeekin, Thomas 
L. Separation of alpha-, beta-, and gamma-caseins from whole 
starch. U.S. patent 2,702,800. Filed July 14, 1952. 9 claims. 
Assigned to United States of America as represented by the 
Secretary of Agriculture. [Cl. 260-120.] Fractionated, homo- 
geneous casein, valuable for studies on physical, chemical, or 
nutritional properties is obtained by dissolving whole casein in 
aqueous solution (containing a urea concentration sufficient to 
obtain solution). The resulting solution is subjected to steps of 
removing precipitated alpha-, beta-, and gamma-casein. 

Klein, Stanley J. Nested carton blank. U.S. patent 2,702,- 
663. Filed April 16, 1952. 1 claim. Assigned to Empire 
Box Corp. [Cl. 229-31.] A pair of double-walled carton blanks 
has sawtoothed outer panels which allow the blanks to nest so 
that when the blanks are cut, a single die element at one line will 
separate the two cut blanks at their adjoining edges without 
waste. 

Mannheim, Carl P. Method of impregnating fiber insulation 
board. U.S. patent 2,702,761. Filed July 12, 1949. 4 claims. 
Assigned to The Celotex Corp. [Cl. 117-43.] Roofing and sid- 
ing boards are made by a process which includes the steps of pre- 
heating the fiber sheet, immersing the board in an asphaltic satu- 
rating bath (while the preheated portions of the board are still 
heated). Finally the sheet is subjected to a surface squeegeeing 
operation and suitable cooling to solidifv the asphaltic saturant. 

Newsom, Kitchener K. Pallet. U. S. patent 2,702,682. 
Filed April 23, 1951. 4 claims. [Cl. 248-120.] A lightweight, 
inexpensive knockdown freight shipping pallet comprises a fiber- 
board platform mounted on a cross slot frame and nine legs, 
each formed of heavy paper strip fanfolded under compression. 

Perry, Eugene L. Paper machine. U. 8. patent 2,702,497. 
Filed June 22,1949. 3claims. Assigned to Packaging Materials 
Corp. [Cl. 92-43.] Improvements in cylinder and suction box 
construction allow an increased area of the suction openings 
(without weakening the cylinder wall) and more adequate sealing 
of the suction boxes. 

Rothrock, Virgil H. Loading and unloading mechanism for 
debarking machines. U. 8S. patent 2,702,570. Filed April 1, 
1954. 20 claims. Assigned to The Pacific Coast Co. [Cl. 
144-242.] An apparatus, adjustable to various diameters and 
lengths of plywood peeler blocks, comprises electro-hydraulic 
means which transfer the blocks from the saw to the debarking 
equipment and then discharges the block. 

Steck, Rudolph E. Production of friction materials. U.S. 
patent 2,702,770. Filed Aug. 14,1951. 11 claims. Assigned to 
Raybestos-Manhattan, Inc. [Cl. 154-81.] Material suitable 
for use as clutch facings and/or brake linings comprises an open- 
mesh cellulose fiber cloth interspersed with sheet asbestos fibers 
and coated with a cement. 
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Arneson, Edwin L. Paperboard carton. 
198. Filed Sept. 13, 1950. 4 claims. 


U.S. patent 2,703,- 
Assigned to Morris 
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[Cl. 229-41.] _A florist box may be automatically 


Den Te 
Pape ens d that the container has 


set up from a ae blent so arrange 
a strutted “crash fo ottom. : 

Boehm, Robert M., and Hunt, Harold R. Process of making 
lignocellulose hardboard. U.S. patent 2,703,293. Filed Nov. 5, 
1949. 4 claims. Assigned to Masonite Corp. [Cl. 117-65.] 
The process claimed comprises impregnating a fibrous lignocellu- 
lose hardboard with lignin dissolved in an organic solvent, evapo- 
rating the solvent from the board and impregnating it with a 
siccative material (a mixture of a vegetable oil and partially 
polymerized petroleum hydrocarbon containing conjugated 
double bonds). a 

Brasch, Jerome F. Carton handhole reinforcement. We fe 
patent 2,703,197. Filed May 13, 1954. 5 claims. Assigned to 
Anheuser-Busch, Inc. [Cl. 229-37.] The object of this in- 
vention is to provide handhole reinforcements without using a 
separate piece of material and without eliminating the function 
of the (bottle) carton end cover panels from which the reinforce- 
ment is obtained. ay 

Comstock, Alfred E. Molded pulp article stripping apparatus. 
U.S. patent 2,703,041. Filed Dec. 21, 1949. 11 claims. As- 
signed to General Package Corp. [Cl. 92-56.] 

Goodwin, Carl W. Apparatus for grooving paper cups and 
the like. U.S. patent 2,703,042. Filed Jan. 26,1954. 4 claims. 
Assigned to Constellation Cup Corp. [Cl. 93-55.1.] The 
apparatus claimed, adapted to be incorporated in a cup-making 
machine, comprises means for forming a disk-seating groove In 
the inner surface of paper cups. 

Knox, William T., Jr., and Dole, Stephen H. Fibrous wax 
composition impervious to fluids. U.S. patent 2,703,292. Filed 
Dec. 20, 1951. 1 claim. Assigned to Esso Research and Engi- 
neering Co. [Cl. 106-270.] An improved two-component film- 
forming wax composition for coating paperboard (milk cartons) 
is claimed, consisting of scale wax containing from about 1 to 4% 
oil and about 10% microcrystalline wax with a melting point 
between 145 and 180°F. 

Lyall, John D. Automatic feeder for wood grinders. U. S. 

patent 2,703,206. Filed March 2, 1951. 5 claims. Assigned to 
Armstrong Cork Co. [Cl. 241-34.) The feeder claimed con- 
trols the action of the grinder ram in both its grinder pressure 
applying motion and its retracting motion. It will also auto- 
matically control the charging of the grinder pocket with bolts 
of wood to be ground. 
_ Novick, Abraham, and Sauerman, Ernst C. Envelope patch- 
ing apparatus. U.S. patent 2,703,048. Filed Nov. 3, 1950. 
11 claims. Assigned to F. L. Smithe Machine Co. Inc.  [Cl. 
93-61.] The mechanism, particularly adapted to apply trans- 
parent window patches to open-end envelopes, is so designed, 
constructed, and arranged that it may be readily assembled upon 
or connected to existing envelope machines. 

Peters, Leo. Soft plastic food package. U.S. patent 2,703,- 
287. Filed June 10, 1950. 2 claims. [Cl. 99-171.] This in- 
vention relates to a rigidly backed suspension pack of decoratively 
shaped transparent film pockets for holding, molding, and dis- 
playing butter, gelatin, and the like. 

Schillmg, Hugh K. Carton closing apparatus. U.S. pa 
2,702,973. Filed May 21,1951. 9 claime Assigned to Coe 
Package Corp. [Cl. 53-42.}_ The mechanism comprises means 
of carrying filled, molded pulp (egg) cartons on a conveyor and 
closing and sealing them. Provision is made for applying a date 
or code marking to the outside of the cartons as they move along 
the conveyor. 

Waddey, Walter E., Phelan, James M., and Rogers, Dilworth 
T. Stabilized sulfur-containing additives for lubricants. U. $ 
patent 2,703,318. Filed Dec. 16, 1950. 18 claims. Assigned 
to Esso Research and Engineering Co. [Cl. 260-97.5 ih ek 
sulphurized member, selected from the group consisting of animal 
and vegetable oils, fats, resins, and the acid ester, and their hydro- 
genated and lower alkyl derivatives, is stabilized by cooking 
(after sulphurization) with 0.02-1 part by weight based on Le 
unsulphurized material, of an active olefinic hydrocarbon at 
ete : ne one pure is twenty hours. The sulphurized 
product may be used in syntheti j ‘ OE ae 
base lubricants. . he Tubricants'as well as maineral- 

Weiss, Arthur J. Container carrier 
Gleam OLGMLO cleimau Aedined Gini ee 
Inc. [Cl 220-114} A 0 signed to Robert Gair Co., 

. : -114. multicompartment bottle carrier. 
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Cowles, Edwin. Apparatus for treating pa x 
patent, 2,703,533. Filed April 3, 1952. 15 Sete eee 
to The Cowles Co. [Cl. 92-26.] The operating unit of the 
pulper includes a shaft bearing housing and hydraulic cylinder 
mounted on the flat side wall of the tank with’ the bedpl te ra 
knives freely exposed to the contents of the tank le 

Evans, Raymond L., and Staege, Stephen iN Paper machi 
ery. U.S. patent 2,703,683. Filed June 1, 1953.) 19 clean. 
Assigned to The Black-Clawson Co. (Cl. 242-65 ) A intone 
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speed reel is claimed in which the major part of the winding op- 
eration is carried out while the roll is supported on secondary 
ways, with the pressure between the roll and the drum controlled 
by fluid pressure cylinders. 

Jacobs, Robert J. Paper machinery. U.S. patent 2,703,681. 
Filed April 20, 1951. 8claims. Assigned to The Black-Clawson 
Co. [Cl. 242-58.] The invention, adaptable to hold small 
paper rolls, comprises a semiautomatic roll paper changer in 
which the driving drum is mounted within a reel for supporting 
the successive reels for unwinding. 

McCormack, Foster D. Apparatus for making fiberboards. 
U. S. patent 2,703,513. Filed April 2, 1952. 5 claims. As- 
signed to Minnesota and Ontario Paper Co. [Cl. 92-43.] A 
pair of perforated cylinders, geared together for simultaneous 
rotation, is partially submerged in a fibrous pulp stock and be- 
tween which the pulp stock, adhering to the cylinder peripheries, 
is adapted to be fed, and compressed into a sheet composition. 

Myers, Robert E. Process of treating waxed paper. U. S. 
patent 2,703,754. Filed July 27, 1949. 4 claims. [Cl. 92-1.6.] 
Waxed paper chips, unprinted or color-printed are immersed in a 
chlorinated aliphatic hydrocarbon selected from the group con- 
sisting of carbon tetrachloride, ethylene dichloride, trichloro- 
ethylene, perchlorethylene, tetrachlorethane, and pentachlor- 
ethane at 121°C. The resulting wax solution is cooked to pre- 
cipitate a preponderant proportion of the wax. 

Scrimshaw, George W. Box, package, and wrapper. U. 8. 
patent 2,703,645. Filed April 1, 1948. 9 claims. [Cl. 206-65.] 
A single, corrugated kraft board blank, incorporating overlapping 
and channel-forming panels and flaps, may be assembled into a 
a wrapper and pallet for handling shipping containers as one unit. 

Thiem, Hugene T. Cone cup machine. U. 8. patent 2,703,- 
514. Filed Dee. 10, 1949. 13 claims. Assigned to Continental 
Can Co., Inc. [Cl. 93-36.2.] Cone-shaped paper or plastic 
cups (with a safety fold at the apex and a spin-rolled rim at the 
upper edge of each cup) are formed, reinforced, rimmed, and dis- 
charged by the machine claimed. 
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Baum, Arthur A. Fluorescent whitening agents. U.S. patent 
2,704,286. Filed May 7, 1954. 8 claims. Assigned to E. I. 
du Pont de Nemours and Co. [Cl. 260-304.] The preparation 
of a series of ortho-aminoazo dyes is given using primulime or 
primuline base and an amino-naphthalene-sulphonic acid as start- 
ing materials. The bluish-green fluorescent compounds are use- 
ful as whitening agents for textiles and paper and compare favor- 
ably with those commercially available. 

Brown, Paul. Packaging material. U. S. patent 2,704,268. 
Filed Nov. 3, 1951. 2 claims. Assigned to Packaging Materials 
Corp. [Cl. 154-55.] Paperboard, equally suitable for use in 
manufacturing double-faced corrugated heavy duty shipping 
and packing cases or single-faced light weight boxes, 1s produced 
in corrugated form directly from the kraft pulp. 

Dyment, Harold. Sheet paper and paper board laminating 
machine. U. S. patent 2,704,107. Filed Sept. 12, 1951. 14 
claims. [Cl. 154-35.] The machine claimed, suitable for use in 
printed and/or lithographic laminated display signs, comprises a 
feed mechanism and coacting feed-disk and feed-roller assemblies. 

Doyle, James F., and Onasch, Paul L. Method of making 
laminated material. U. 8. patent 2,704,106. Filed Dec. 30, 
1950. 3 claims. Assigned to Arkell Safety Bag Co. [Cl. 
154-33.05.] Crinkled heavy duty kraft paper bags are made by a 
method comprising feeding two paper webs, coating them with 
50-67% asphalt and 33-50% reclaimed rubber composition 
heated to 250-350°F. The web is then passed through a pre- 
eS composite bath at 180-210°F. prior to crinkling opera- 

ions, 

Goebel, Henry R., and Karr, George R. Display carton. 
U. S. patent 2,704,180. Filed Jan. 16, 1952. 4 claims. As- 
signed to Container Corp. of America. [Cl. 229-36.] A cello- 
phane-windowed, ventilated carton for displaying glazed dough- 
nuts may be set from a one-piece, serrated cardboard blank. 

Halahan, John, Lyon, Floyd A., and Aronson, Theodore F. 
Paper feeding mechanism. U. 8. patent 2,704,209. Filed Jan. 
29, 1951. 11 claims. [Cl. 271-32.] The machine claimed, 
gompuene a peor oe type takeoff, is adapted to 
remove tissue-thin as well as heavier wei ° 
the bottom of a vertical stack. hie aaa nunc 

Henderson, Wayne L., and Haymaker, Jack E. Enclosing 
case. U.S. patent 2,704,181. Filed Feb. 16, 1953. 3 claims. 
Assigned to General Electric Co. [Cl. 229-37.] A single card- 
board blank may be assembled into a case for enclosing an oval 
capacitor. 

Martin, Homer V. Expanding filing device 
2704 Vet Filed Nov. 9, 1950. 2claims. (Cl. 229-68] ae 

andler, Leonard M. Cigarette package having a teari 
tape. U.S. patent 2,704,182. Filed Ae 5, 1953. 6 oii 
Assigned 50% to Manus Schoenfeld. [Cl. 229-51.] j 

Stern, Walter. Flexible container. U. 8. patent 2,704,183. 
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Filed Dec. 9, 1949. 1 claim. Assigned to The Cromwell Paper 
Co, [Cl. 229-53.] A supplemental gusset adhesively foined 10 
ae main Cott of a paper spat bag, enables the entrance and 
and main body openings of the bag to be opened up t - 
ee the insertion of the mattress. : Sat, 

Tomarin, Harry A. Carton carrier. U.S. patent 2,704,222. 
Filed Feb. 5, 1951. 13 claims. Assigned to Loroco Industries 
Inc. [Cl. 294-87.2.] Gable-topped rectangular milk containers 
are held in side-by-side relationship. 

Wilcox, Isaac L. Carton end closure. U.S. patent 2,704,179. 
Filed Oct. 13, 1949. 2 claims. Assigned to Oswego Falls Corp. 
[Cl. 229-5.5.] An end closure structure for liquidtight rectangu- 
lar cartons embodies a novel arrangement of the excess material 
in the corner portions of the end closure flange. 
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Andre, Eugene F., and Metzler, Charles L. Machines for 
applying closures to paper containers. U.S. patent 2,704,629. 
Filed June 24, 1952. 4 claims. Assigned to Dixie Cup Co. 
[Cl]. 226-92.) 

Copeman, Lloyd G., and Spalding, Dexter B. Wrapping 
material and method of making. U.S. patent 2,704,732. Filed 
Feb. 23, 1952. 2 claims. Assigned to Copeman Laboratories 
Co. [Cl. 117-155.] A self-sealing moldproof preservative wrap- 
per has an impervious layer on one side of the sheet and on the 
other, an exposed fungicidal-latex coating. 

Greenberg, Norman, and Greenberg, Walter 8. Process for 
making hard, abrasion-resistant paperboard. U. S. patent 
2,704,736. Filed April 16, 1951. 4 claims. Assigned to Kiddy 
Case Mfg. Co., Inc. [Cl. 154-138.] A cardboard sheet (free of 
acids) is subjected to the steps of saturation in an aqueous acetic 
acid solution to attain acid distribution throughout the sheet, 
drying, and saturation in an aqueous urea resin solution (di- 
methyl urea and urea) to react with the acid in the sheet, a sec- 
ond drying oneration and finally, pressing the sheet at 300°F. 
The finished article, flame resistant and of high dielectric strength 
is suitable for use as insulating material or as containers to house 
electrical components. 

Haldemann, Bruce M. Machine having orbitally moving dies 
for performing contact operations on moving sheet material. 
U. S. patent 2,704,577. Filed Feb. 9, 1952. 3 claims. As- 
signed to Manhasset Machine Corp. [Cl. 164-99.] The punch 
press machine claimed insures tear-free or buckie-free operations 
as the sheet members are caused to rotate in orbital paths and 
about their own axes. 

Hoppe, William. Conveyor and transfer mechanism for wrap- 
ping machines. U. 8. patent 2,704,592. Filed May 19, 1951. 
7 claims, Assigned to National Bread Wrapping Machine Co. 
[Cl. 198-24.] The mechanism, for conveying articles to, through, 
and from a wrapping machine, comprises means to permit ad- 
justment or substitution of the wrapping instrumentalities to meet 
a wide range of article sizes without changing the delivery speed 
or conveyor element timing. 

Randall, Walter H. Molded pulp articles and process of 
manufacture. U. S. patent 2,704,493. Filed June 27, 1949. 
5 claims. Assigned to Keyes Fibre Co. [Cl. 92-54.] The 
process claimed, comprises suction molding slurry pulp fibers into 
a hinged and pocketed egg container. 

Rockstrom, Leonard, and Winship, Edward J. Printer slotter 
blank feed. U. S. patent 2,704,208. Filed March 25, 1952. 
13 claims. Assigned to F. X. Hooper Co., Inc. [Cl. 271-10.] 
This invention provides means to raise the blank rear edge support 
bar so that when hand feeding, or at any other desired time, the 
corrugated board blanks are kept in engagement with the ma- 
chine feed. 

Stieve, Paul H. Carton with pull-out handle. U. 8. patent 
2,704,617. Filed Sept. 22, 1952. 1 claim. Assigned to Con- 
solidated Paper Co. [Cl. 220-105. } f 

Tuttle, John N., and Cooper, Paul J. Paper dispensing sheet 
construction. U.S. patent 2,704,599. Filed Oct. 28, 1953. 1 
claim. Assigned to Rhinelander Paper Co. [Cl. 206-57. |] 
Waxed or glassine paper sheets have slotted perforations at their 
margins for retaining a pack of the sheets on a spindle in a dis- 
penser. 5 

Vogt, Clarence W. Wrappers. U. 5. patent 2,705,104. 
Filed Oct. 28, 1948. 1 claim. [Cl. 229-87.] Reactivable ad- 
hesive areas provide sealing means for a pleated paper wrapper for 
butter, margarine, or gelatin desserts. 
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Carlile, John W. Container. U. 8. patent 2,705,103. Filed 
Nov. 16, 1951. 5 claims. Assigned to Continental Can Co., 
Inc. [Cl. 229-62.] A flexible, gusseted pliofilm CN a 
claimed for storing, handling, and shipping liquids or granular 
ce d L k, Walt Carton collapsing 

Gross, Frank C., an uezek, Walter. 5 olla 
machine. U. 8. patent 2,704,966. Filed April 27, 1954. 8 
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claims. Assigned to Package Machinery Co. [Cl. 93-49.] 
Setup cellular cardboard bottle cartons are fed to the collapsing 
machine directly from a forming machine. 


Leonard, Carl E. Debarking machine having angularly 
related guide roller and feed wheel. U. 8. patent 2,705,033. 
Filed March 19, 1954. 14claims. [Cl. 144-208.] 


Maas, Fred L. Paper novelties. U. 8. patent 2,704,904. 
Filed March 20, 1952. 3 claims. Assigned to Paper Novelty 
Manufacturing Co. [Cl. 41-11.] A greeting card is fashioned 
from a die-cut cardboard sheet and an attached tissue paper 
honeycombed base structure. 


LETTERS TO THE EDITOR 


Pulp and Paper Mill Management and 
Its Engineering Department 


To the Editor, Tapp: 


AN ADDRESS in January by President Sebald of Armco 
Steel Co. before the National Industrial Conference Board on 
the subject of ‘Human Relations in Industry” emphasizes 
the point that, next to self interest, i.e., good pay and working 
conditions, comes “participation,” in keeping a labor family 
happy and efficient. 

It is in the matter of “participation” that too many pulp 
and paper mill managements are weak in their relations with 
their engineering departments. This is especially true where 
top management has moved up from sales, accounting, re- 
search, or even chemistry, or has moved in from some financial 
house. In Canada and the newer southern mills, where 
management has been advanced from engineering, these re- 
marks do not greatly apply. 

The group of managers first cited have little or no concep- 
tion of the time, thought, and care necessary to put through a 
high class process change or construction project. Months, 
even years, may be used by management to think over and 
consider a forward step without discussing the matter with the 
chief engineer, though the latter frequently has “orapevine”’ 
knowledge of project but is kept too busy on current projects 
with a limited force to follow the scent. 

When management’s mind is practically settled on a 
course, then the engineering department 1s called in and 
practically told, that, in sc many months, a large addition 
must be finished, a new plant constructed, or a major process 
change must be ready. 

The chief engineer is told that XYZ Consulting Engineers 
have put through a parallel project in a brief time, that 
LMN. can furnish major equipment in time, and that this 
time schedule should be possible for the company’s own en- 
gineers. Management has not absorbed the fact that pulp 
and paper mill work is only one of a half dozen engineering 
lines that XYZ is working on and that design is only one step 
in each of XYZ’s ramifications. Such, many times, embraces 
promotion, financing, purchase, and construction as well as 
design the latter with least financial gain therein. Certainly, 
high class men are at the top of XYZ but their knowledge of 
papermaking may be slight; their head of the paper mill di- 
vision may be a subordinate and frequently not the highest 
ability, and he is pushed to sell services with only a sketchy 
knowledge of the plant to be revised or the process to be al- 
tered. What LMN. offers was no doubt good some years 
ago, but the company may have lived on its reputation and 
sales ability, and its material and application can be bettered 
by another make. 

Such a course does not develop the best sort of project nor 
give engineering a sense of “participation.” A great deal of 
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preliminary thinking is required by engineering with Sie 
setups made and rejected. Much of this can be done while 
management is considering its part of the problem, if its en- 
gineering department is given early “participation. 

A second weakness in the link between management and 
engineering, especially where there are numerous plants, is the 
failure of visiting officials from central office to advise engineer- 
ing promptly of agreed upon or seriously discussed changes in 
construction or production contemplated by local manage- 
ment. . 

Plant management’s ideas are frequently not in harmony 
with sound engineering, due perhaps to a limited scope in the 
knowledge of the local engineers, or even due to personal ad- 
vantages of a locally advised project. Instances occur where 
local management wants an expensive change, while central 
engineering knows that with better maintenance and minor 
additions to present facilities, the same results can be obtained 
at a small fraction of the cost of the “new toy.” A high offi- 
cial visits the plant, the matter is briefly discussed, and the 
high official says: ‘Probably you should have it... .” Local 
management thinks he is assured of his “toy”? and to cement 
the matter so treats his old equipment that before word of the 
top official’s talk gets to central engineering, the changes that 
could have been proposed by that department have been 
made impossible. 

To remedy this, visiting central officials to remote plants 
should, on return, in a one-page memo, promptly advise en- 
gineering as well as other departments of the matters dis- 
cussed. 

The third improvable step in management-engineering re- 
lationship, is the matter of detailed construction and operating 
costs. Few managements will admit that their accounting is 
not adequate. Over-all production costs, property owner- 
ship, taxes, insurance, depreciation, etc., are covered, but 
breakdown into details needed by engineering is usually 
lamentably lacking for three good reasons: (1) the amount of 
reports and statistics required of the comptroller’s office by 
management and government leave no time for engineering de- 
tails, (2) the lack of understanding of process and construction 
by accountants with no chemical and engineering training, and 
(3) the unwillingness of local managements to have their 
weaknesses made public. 

The first can be partly corrected by adding to general ac- 

counting and cost staff, an engineering accountant whose 
first work is to provide engineering with cost information 
needed to form intelligent judgments. These figures need not 
balance closely with usual general accounts. 
As detail cost engineering is primarily required by engineer- 
Ing, aN engineering accountant had best be attached to that 
department. His books or cards would be a breakdown of gen- 
eral accounts, giving the information needed as to strength 
and weakness of the project, so as to better the next one. 
Estimating could be part of his work. Of course, all of this 
would be carried out in full cooperation with local manage- 
ment. 

Part of the setup would be, at the initiation of a project, an 
authorization sheet which would state expected first cost, 
time required, operating cost, and gain expected. At end of a 
year or other suitable period, a statement would go to manage- 
ment giving the performance of the project. 

Reason (3) is a harder problem to correct in that it would 
require the regular Inspection or audit of local costs and 
process operation by an engineering accountant, along with 
the general auditor from central office. 

Such would preclude: the furnishing of process or power 
coal to the dwelling of a local boss, a mark-up on pulpwood 
received, the surprisingly high cost of a bleach plant built at 
same time the manager's garage was being built. It would 
keep local construction projects as mentioned later within 
bounds. It would show: that recently purchased construction 
machinery could be rented to advantage, that maintenance 
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shops were doing too much manufacturing, and similar 
errors. 

One more point toward better participation is a clear 
definition of boundaries of central engineering and local plant 
engineering. 

Basically, the former should be superior in construction and 
processes knowledge of all kinds: the latter superior in opera-- 
tion and maintenance. Under these conditions central en-. 
gineering should primarily handle all new construction and 
new process work and compare detail performances of the 
several plants. 

But we are dealing with human beings and their needs and 
desires. Central engineering needs to know details of bene- 
fits and faults of its designs; local engineering needs to be 
acquainted with construction tactics. It is only human to: 
wish to build ‘‘something new” to maintain morale. There- 
fore, a certain amount of construction, quite limited, should 
be handled locally. Unless carefully restrained, this can get, 
out of bounds to the detriment of maintenance. Just where 
the line can be drawn it is difficult to state. A maximum sum 
for local construction projects can be made a target, but best. 
results can be obtained by insistence on the part of manage- 
ment that all projects that are new be openly discussed be- 
tween plant and engineering at the initiation of project, and 
performers agreed upon. 

The consideration of engineering by management along 
lines discussed will result in financial economics, but more 
valuable, it willimprove morale. This is especially important 
at this time with the inadequacy of comprehension of basic 
mathematics and the lack of analytical thinking by un- 
dergraduates, coupled with the need of 40,000 engineering 
graduates by industry where only 20,000 will be available next 
June. 

GrorGe R. WaDLEIGH, 
Hastings on Hudson, N.Y. 


EMPLOYMENT SERVICE 


Positions WANTED 


308-55. Technical and Research Executive, B.S., M.S. and 
2 years on Ph.D. at paper school, 17 years’ experience as chief 
chemist, executive chemist, research specialist, in control and 
development work on a wide variety of paper, board, and 
fibrous products, insulating and deadening materials, asphalts, 
adhesives, etc., primarily for the automotive industry, seeks 
new opening where his knowledge, broad background, and 
abilities will be of value. Has cut costs, developed new proc- 
esses, won customer approvals. Patents. Successful super- 
visor; works harmoniously with all. 


1309-55. Paper Chemist, B.S. in Chemical Engineering: back- 
ground in manufacture of fine papers, filter papers, and special- 
ties; experienced in product development, quality control, ete. 
Desire technical or supervisory position in the Northeast. 


310-55. Chemist, B.S. in Ch.E.; Age 27. Three years’ ex- 
perience in development and quality control with non-inte- 
grated specialty manufacturer. Desire similar position with 
future. Will consider technical service. 


311-55. Chemist. 40 years old, married, 2 children. 141/, 
years’ experience in the paper industry. 5 years’ experience in 
rag papers, vulcanized fiber and plastic laminator; 8 years’ 
experience in wood pulp, fine writing and specialty mill; and 
1'/. years’ in a hygrade board mill, covering supervisory, re- 
search, control and production. 


PosITIONS OPEN 


P444-55. Coating Chemist. Excellent opportunity for graduate 
chemist or chemical engineer with experience in clay coating 
of enamel and machine coated printing papers. Must be 
capable of organizing plant scale development work. Loca- 
tion—Midwest. 
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P451-55. Chemist. Some knowledge of boxboard and paper and 
the application of ink in a printing plant located within 59 miles 
of New York City. Apply in writing stating experience 
education, and salary desired. National Biscuit Company, 
Advertising Department, 449 W. 14th Street, New York, N ve 


455-55. Project Engineer with creative aptitudes for paper 
machinery development in New England area. Applicant 
must have several years of Development Engineering experience 
and be able to readily apply fundamental laws of fluid dynam- 
ics and applied mechanics to creative work. He must be able 
to think in terms of and perform simple experiments for verify- 
ing ideas. He will be expected to make design layouts and 
specifications for subsequent detailing and manufacture. 
High-speed paper machine design or operating experience is 
desired, but not essential. Applicants to enclose photograph 
with complete résumé of educational and industrial back- 
grounds, including present salary and salary expected. All 
applications will be held in strict confidence. 


P458-55. Chemist or chemical engineer for research and de- 
velopment work in sulphite and semichemical pulping, pulp 
processing, and by-product utilization. Laboratory or pilot 
plant pulping and testing experience necessary. Northern 
Wisconsin location. Please give personal history, résumé of 
experience and training, and indication of salary requirements 
in reply. ; 


TECHNICAL SALES ENGINEER 


Graduate of university specializing in paper to 
be Assistant to Director of Industrial Sales. Must 
have had experience on technical or industrial 
papers made on either fourdrinier or cylinder 


machines. Previous sales experience not impor- 


tant. State fully practical experience. Salary 
$7,000 to $10,000 plus bonus. Reply P460-55. 


P462-55. Graduate in Pulp & Paper Technology, Chemical 
Engineering or Chemistry under 35 years of age for Technical 
Service or Products Research work with major cellulose pro- 
ducer. Qualifications must include technical or production 
experience in paper industry. Location Memphis, Tennessee. 
Send complete information on education, experience and salary 
desired. 


P463-55. Chemical Engineer—Excellent opportunity for chemi- 
cal engineer to supervise all phases of technical contro] and 
development work in seventy-ton board mill. Must be a man 
with two to five years’ experience in the board industry with 
ability and initiative to carry out mill projects. Work would 
also include certain phases of production and mill engineering. 
Midwest location. Send complete résumé of experience, edu- 
cation, and salary requirements. Good opportunity for ad- 
vancement into production. 


P464-55. Mechanical Engineer—Wanted to carry out expan- 
sion and rebuilding projects for multi-plant operations. Must 
have three to five years’ experience in the paper industry. 
Work would include construction planning and supervision of 
mill maintenance programs. Midwest location. Send com- 
plete résumé of experience, education, and state salary require- 
ments. 


P465-55. Technical Director for development work and control 
of Testing Staff. Medium size. Fine Paper Mill in Wisconsin. 
Chemistry degree and five to ten years’ experience. Excellent 
opportunity. Send résumé. 


P466-55. Chemist or Chemical Engineer. Leading and rapidly 
expanding manufacturer of chemical cellulose has openings 1n 
technical department for chemists and chemical engineers. 
Should be under 35. Experience in pulp and paper field help- 
ful but not a necessary requirement. Salary commensurate 
with qualifications. Inquiries confidential. Please submit de- 
tails to Personnel Manager, Rayonier Incorporated, P. O. Box 
207, Jessup, Ga. 
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ASSISTANT TO TECHNICAL DIRECTOR 


A rapidly expanding mill has a challenging 
position for a graduate chemist or chemical 
engineer under 35. The man must have the 


ability to supervise technicians, to do mill 
trouble shooting, and to do imaginative develop- 
ment work. Salary open. Please forward com- 
plete résumé of personal history, education, and 
_ experience, with introductory letter to P467-55, 
Tappi, 155 East 44th St; New York 17, N. Y. 


P468-55. Paper Chemist. Graduate in Chemistry or Chemical 
Engineering will find excellent opportunity in expanding de- 
velopment program of solid, energetic organization in Northern 
New Jersey. Should be 25 to 35 years of age and have five to 
ten years’ experience in the felt, paper, impregnated paper 
and alived industry field. Excellent employee benefits, plus 
convenient location in research and development center of the 
country. Write with full particulars regarding personal data, 
education, experience and salary desired. 


P469-55. Chemical Engineer or Chemist to head research and 
development section conducting work on fiber preparation, 
utilization, and additives for Southern insulating board mill. 
Excellent opportunity. Send short résumé. All replies will 
be kept confidential. 


P470-55. Organic or cellulose chemist for project leader in pulp 
research. Permanent position with liberal employee benefits. 
Replies will be confidential. 


MiscELLANEOUS 


A11-55. For sale three coal pulverizers. These three Babcock 
and Wilcox type E-56, Class 111-BA coal pulverizers were 
bought new, have never been used, and are in good condition. 
They are complete with their primary air fans, motors, con- 
trollers, and other auxiliary apparatus. For detailed informa- 
tion write Purchasing Department, P.O. Box 570, Savannah, 
Ga: 


PAPER MILL WANTED 


A client wants to purchase a well estab- 
lished mill. Will consider only written 
reply which will be held strictly confi- 
dential. 


Roderick O'Donoghue & Company 
Consulting Engineers 

420 Lexington Avenue 

New York 17, N. Y. 


Note: Responses to all advertisements should, unless otherwise 
indicated, be sent to TAPPI, 155 E. 44th St., New York, INFane 
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Sixth Testing Conference 
of the 
Technical Association of the 
Pulp and Paper Industry 
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C. J. WEST AWARD PAPERS 


Lake States Section, Appleton, Wis., April 12, 1955 


A Device to Measure Surface Profiles of 
Slice Opening and Its Application to Basis 
Weight Problems 


WILLIAM H. CUFFEY 


In a study of the basis weight distribution in the cross 
machine direction it became apparent that information was 
desirable about the relative slice opening across the deckle. 
It was also desirable to obtain slice lip profiles in order to de- 
termine which lip caused a nonuniformity in the slice open- 
ing. Information about fourdrinier wire flatness was of 
interest on new and used wires on the paper machine. It 
was hoped that some of this information could be obtained 
under normal operating conditions accurately, reproducibly, 
easily, and quickly on the machine. In order to satisfy these 
requirements the device described herein was built. 


DESIGN 


The device, called a Flatometer, consists of two main 
parts. First, some provision must be made to establish a 
known smooth reference path or line to which the profiles 
can be compared. It is desirable that this path be sturdy 
and permanent. Secondly, a sensing element is required to 
ride the surface. Some means of calibration of the entire 
system is required. 

The reference line is provided by a heavy beam 15 ft. 
long and 1 ft. high. Figure 1 shows a drawing of the entire 
system. The beam is shown with a machined track attached. 
The electric motor behind the beam drives the pulley. A 
wire, wrapping both pulleys, draws the carriage at a uniform 
velocity along the track. The carriage carries the sensing 
element. The necessary electrical switching is provided to 
drive the carriage in either direction. The entire system is 
shown in Fig. 2. 


The sensing e'ement, of course, must ride the unknown 
surface and provide a signal which is related to the profile of 
the surface. The sensing element must move across the 
surface in the path provided by the beam. The heart of the 
sensing element in a Schaevitz linear differential transformer. 
Briefly, it is a transformer with twin secondaries which can 
be electrically connected 180° out of phase. The coupling 
from the primary to the twin secondaries is dependent on the 
location of the core inside the transformer. If the core is at 
the “null” position where the coupling is equal to both sec- 
ondaries, the net signal from the secondaries is zero. Ute 
however, the core is moved off this “null” point, the coupling 
to the secondaries is no longer equal. A signal then results 
which is linearly related to the core’s position relative to the 
transformer. Thus we now need merely to require the core 
to follow the unknown profile mechanically. The mechanical 
system, of course, will vary depending on the nature of the 
surface, how accessible it is, etc. 

In Figs. 3 and 4 the sensing element is shown 


as it is used 
to measure a relative slice opening under norm 


al operating 


Witiram H. Currey, Physicist, Kimberly Mill, 


Kimberly, Wis. Kimberly-Clark Corp., 
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Fig. 1. The flatometer 


conditions. The Schaevitz core follows the profile of the top 
lip. In addition, the transformer itself is allowed to move 
vertically in a manner determined by the path of another 
feeler riding the lower lip. Thus, if the slice opening de- 
creases, the core will change positive relative to the trans- 
former. If the slice opening does not change but both slice 
lips pass through a maximum or a minimum, the relative 
motion of the transformer and core will be zero. Notice 
that the screw which can hold the transformer in a fixed posi- 
tion is released. The feelers are held firmly against the 
slice lips by springs on the shaft and lucite block. 

In Fig. 5 the sensing element is shown as it is used to meas- 
ure the profile of an upper slice lip. The motion of the core 
is now determined by the motion of the pivoted lever arm 
whose feeler rides the upper lip itself. The feeler is held 
firmly against the lip by a spring. Of course the motion of 
the core is inverted because of the lever arm and pivot. 

In Fig. 5 three other feelers are shown. If the sensing 
element is to be used with no flow issuing from the slice, 
then the feeler shown on the head is used. If however, 
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the profile is to be determined with flow, the long right angle 
feelers are used. This allows the sensing element to ride up 
out of the flow. The transformer then stays dry, and, more 
important, the flow is not disturbed. 

Notice in Fig. 5 that the transformer in its lucite holder is 
locked in place and is not free to move. 

In Fig. 6 the sensing element is shown as it is used to meas- 
ure the flatness of a fourdrinier wire. In this case the system 
must not press so hard against the wire that the surface will 
be altered. A brass ball is attached to a shaft which carries 
the core of the Schaevitz transformer. The ball rides the 
wire lightly. The transformer itself is held in a fixed posi- 
tion in a lucite holder. When the ball passes over a ridge 
or hill on the wire, the core is raised changing the coupling 
to the transformer’s secondaries. This signal is fed through 
suitable circuitry and is plotted on a recorder. 

The millimeter scale in the figure will give some idea as to 
approximate sizes. 


The sensing element as used to measure relative 


Fiz. 4. : 
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Fig. 5. The sensing element as used to measure an upper 
slice lip profile 


Calibration 


The entire system is easily calibrated with an inside microm- 
eter. The micrometer is mounted so it can move the feeler 
or brass ball through 0.005-in. steps. A plot of the chart de- 
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Fig. 7 


flection on the recorder against the micrometer displacement 
indicates clearly that the system is linear for the displace- 
ments to be found here (see Fig. 7). 

Of course, the heavy beam will sag across the span of 15 ft. 
In order to make certain that the track was smooth and to 
find the actual sag along the beam, the system was set up 
over a lathe bed. The sag was measured both with a dial 
indicator and the calibrated recorder deflection. It was found 
that the center dropped about 0.015 in. Since we were pri- 
marily interested in narrow monouniformities of 1 to 8 in. in 
width in adjacent areas, we have not bothered to correct the 
profiles for beam sag although it could be done. 


APPLICATION OF THE FLATOMETER TO PAPER 
MACHINE PROBLEMS 


Slice Lip Profiles 


In Fig. 8 at A a top lip profile is shown as that slice lip had 
been set by spindle adjustment over a long period of time. 
Notice that the displacement for 0.011 in. is shown in several] 
of the curves. Two curves were run to show reproducibility 
by winding the recorder chart back onto the parent roll. 

In Fig. 8 at B a bottom lip profile is shown. The machine 
tender has no control over this lower lip. The difference 
between the curves in A and B is the relative slice opening. 
Notice how the top lip is generally deformed by spindle 
adjustment to be approximately parallel to the lower lip. 
Notice, too, the narrow nonuniformities in the lower lip at 
the extreme right. These project up into the slice opening. 
Both the above curves were obtained without water issuing 
from the slice. 


Relative Slice Opening 


In Fig. 8 at C the slice opening is plotted across the deckle 
with the headbox not loaded. Notice the three narrow 
minima in the slice opening where there are peaks in the lower 
lip profile. One can also see that on occasion the top lip 
is carried open or closed too far to correct for nonuniformities 
in the lower lip. Knowing the slice opening alone is of con- 
siderable use, but to know also the profiles of the top and 
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Fig. 9. A plot of the slice opening versus the cross- 
machine position before and after slice adjustment 


SLICE 


bottom lips allows one to pinpoint the trouble if it actually 
is due to slice opening. 

In Fig. 8 at D the feelers were moved further into the throat 
of the slice. When this was done, narrow nonuniformities 
appear at the spindle positions particularly across the left- 
hand side of the curve. The general shape of the slice opening 
curve is otherwise unchanged. 

In Fig. 8 at E the relative slice opening is shown with the 
headbox under operating conditions. One sees that the nar- 
row nonuniformities in slice opening are largely unchanged 
when the headbox is loaded. However the entire opening 
increases across the center more than it does at the ends 
giving rise to a long over-all bow. 

It is of interest to know what happens to the slice opening 
when a single spindle is changed. In Fig. 8 at F the relative 
slice opening is shown in the cross machine direction after a 
spindle at the heavy arrow was raised. The slice opening in- 
creased at positions between adjacent spindles as well as at 
the changed spindle itself. Another spindle change is shown 
at G. 

In Fig. 8 at H the slice opening is shown both before and 
after the top lip was dropped and then raised to a position 
close to the original position. In this case the slice opening 
across the deckle returned parallel to the original position. 

In Fig. 9 the slice opening is plotted against the cross 
machine position before and after the slice opening was 
adjusted to eliminate the obvious peak. Certainly the 
“after” picture is to be preferred. 

Just before a paper machine was shut down several hun- 
dred feet of base sheet were obtained. Cross machine direc- 
tion samples were cut and run on a Foxboro beta ray sheet pro- 
filer. Nine base sheets were run simultaneously through the 
profiler. The basis weight distribution for another set of 


I ae 
3° a NINE BASE 
w SHEETS 
Y 
D FOXBORO BETA 
faa) RAY SHEET 
PROFILER 
S 
Z ets " 
a OOl| 
=o 
LJ 
© 
a 
CROSS MACHINE DIRECTION 


Fig. 10. A comparison of relative slice opening to the 
cross-machine direction basis weight 
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Fig. 11. Effect of winding tension on roll profile 


nine sheets was obtained to check the variability. The curves 
are shown in Fig. 10. Increasing basis weight is plotted 
upward. The full deckle is about 11 ft. 

The slice opening measured under load with the Fla- 
tometer is shown in Fig. 10. The relative slice opening is 
plotted against the cross machine direction. Increasing 
slice opening is plotted upward. 

A comparison of the two distributions indicates that some 
of the persistent streaking in the base sheet is due to the slice 
opening. Knowing the slice lip profiles helps locate the source 
of the difficulty. 


A Comparison of Finished Roll Profiles at Different 
Tensions 


In Fig. 11 the roll profile is plotted against the cross deckle 
position for three rolls. The roJls numbered 77 and 78 were 
wound at a lower tension than the roll numbered 79. It is 
fairly obvious that the roll wound at the higher tension has 
the least uniform profile. 


Fourdrinier Wire Profiles 


If the fourdrinier wire itself does not lie flat, it will cer- 
tainly influence the basis weight distribution across the 
machine. If the wire ridges upward and the stock on the 
wire has a flat top surface, a light streak will result at the 
ridge in the wire. In Fig. 12 profiles of a used fourdrinier 
wire on a machine are shown. The sensitivity is indicated 
as 0.016 in. between the indicated lines for the top two 
curves. Here the profile was repeated on the same path over 
the wire to show reproducibility. The sensing element in 
this case was moved in the cross machine direction. One sees 
that on this used wire there are ridges which can be as high 
as 0.040 in. At this time there was no stock on the wire, 
and the wire was not moving. 

In the lower curve in Fig. 12 the sensing element of the 
Flatometer was stopped at about the machine center. The 
wire was then slowly and continuously moved. The resulting 


BADLY "RIDGED" 


IRE WAS 
a PROFILES 


JUST PRIOR TO THESE 


+ oo16" THIS WIRE WAS. NOT_ NEW. 

ee ha AWA 

: A REPEAT TO SHOW REPRODUCIBILITY 

= " 

5; CROSS MACHINE DIRECTION -4 7 fe 

ca) 

3 

= cat THIS WIRE WAS, BRAND NEW. 

ac 

> “<— MACHINE DIRECTION —>— 
noo iT 55. FEEL ———__ 

Fig. 12. Fourdrinier wire profiles 
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plot is a profile of the wire in the machine direction. In this 
case the wire was brand new and under normal operating ten- 
sions. Notice the sensitivity is now 0.015 in. between the 
indicated lines. On occasion we have seen the machine 
direction profile possess a periodic profile which is attributable 
to an out-of-round table roll lifting the wire. After the wire 
is worn, the machine direction profile becomes flatter. This 
is not the case, however, with the cross machine direction 
profiles. 

Ira Caple cooperated in the design of the Flatometer. Much help and 
many valuable suggestions have been received during the course of this 
work from Arthur Bellinghausen, Ira Caple, Ralph Caston, Howard Com- 
stock, Myrl N. Davis, Paul Eastwood, Robert J. Greenwalt, Harold H. 


Heller, Irving Kersten, Edward Reiter, and Lowell Zabel. The Kimberly 
mill operating and engineering departments have cooperated in this work. 


The Schaevitz Linear Variable Differential Transformer is made by 
Schaevitz Engineering, Post Office Box 505, Camden 1, N. J. The Foxboro 
Sheet Profiler is made by the Foxboro Co., Foxboro, Mass. 


_AC. J. West Award paper presented at a meeting of the Lake States Sec- 
tion of the Technical Association of the Pulp and Paper Industry, Appleton, 
Wis., April 12, 1955. 


An Investigation of the Freeness and the 
Index of Fiber Length Tests 
F. P. LODZINSKI 


Srock testing can be of great value not only in keeping 
stock uniform, but also in eliminating some of the many 
faults in the final product. Before this stock testing can be- 
come of great value, the tests themselves have to be under- 
stood more fully. Consequently, an effort was made to 
find additional information on the stock testing tools at the 
Whiting Plover Paper Co. The freeness test and the index 
of fiber length test were the two stock testing tools investi- 
gated. A description of the index of fiber length and con- 
sistency tests appear in the appendix of this paper. The 
freeness test was performed according to TAPPI Standard 
T 227 m-50 on a Schopper-Riegler instrument. 

The effect of consistency on the freeness and the index of 
fiber length tests, which were designed for a 0.2% consistency, 
was determined first. A large sample of 25% rag stock, 
enough for several laboratory tests, was collected after nor- 
mal production refining. The consistency of this sample was 
determined and freeness and index of fiber length tests were 
taken. The index of fiber length test was accomplished by 
passing stock of 0.2% consistency through a grid. The 
fibers that stapled over the grid were weighed (oven-dry) 
and reported as the index of fiber length. Other freeness 
and index of fiber length tests were then made, but instead of 
using stock of 0.2% consistency, consistencies from zero to 
0.2% were used. The results of this procedure were plotted 
in Fig. 1. From Fig. 1 freeness and index of fiber length 
versus consistency appear to have a fairly straight line re- 
lationship and therefore the accuracy of the freeness and 
index of fiber length tests depend on the accuracy of the 
consistency measurement. Because of the variation of 
stock consistency experienced at the Whiting Plover paper 
mill, consistencies were determined before making stock tests. 

To investigate the freeness and index of fiber length tests 
further, the majority of long fibers was removed from a sample 
of stock and the effect of this removal on the freeness and index 
of fiber length tests was studied. These fibers were removed 
in the following manner: each time an index of fiber length 
test was made, a small portion of the fibers were removed 
from the sample. Therefore, by making this test of a sample, 
some fibers were removed by the grid and the rest remained 
in suspension. By repeating this procedure on the same 
suspension a number of times, a large portion of fibers were 
removed from a sample, tests made, and the results studied. 


F. P. Lopzrnsx1, Whiting Plover Paper Co., Stevens Point, Wis. 
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A portion of the large sample obtained for the previous a 
periment was used for this experiment. The consistency 0 
this sample was determined again and freeness and index 
of fiber length tests were taken. The next step was to take 
another portion of the original sample, run another index of 
fiber length test, this time carefully saving the suspension of 


Effect of reducing consistency by: 
Dilution on freeness 


—— — Dilution on index of fiber length 
—--— Removal of long fibers on freeness 
—-— Removoloflong fibers on index of fiber. 


length 
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Fig. 1 


stock that flows through the grid. The fibers remaining 
on the grid were weighed (oven-dry) as a check on the original 
index of fiber length test. The stock that remained in sus- 
pension was used for another index of fiber length test. This 
procedure was repeated until the stock had been poured 
through the grid 31 times. The remaining suspension was 
examined under a microscope and showed that this suspension 
contained mostly fines.* After this procedure was completed, 
consecutive pour-throughs were again made, but in this case 
freeness tests were run instead of index of fiber length tests. 
There were less data pertaining to the freeness tests of this 
experiment because each time a freeness test was run that 
portion of the sample had to be discarded. The data of this 
experiment were also plotted in Fig. 1. 

Figure 1 showed that the pouring of the sample through the 
grid 31 consecutive times reduced the consistency from ap- 
proximately 0.200% to approximately 0.056%. This indi- 
cated that approximately 72% of the stock, which was long 
fiber, was removed by the grid. The Schopper Riegler 
freeness of the stock suspension remaining after the 31st 
consecutive pour-through increased only 90 ml. over the orig- 
inal freeness, even though the freeness test on the suspension 
remaining after the 31st consecutive pour-through was made 
at a consistency of approximately 0.056% and the original 
freeness was made at a consistency of approximately 0.200%. 
Figure 1 also showed that a reduction of consistency from 
approximately 0.200% to approximately 0.056% by diluting 
the stock, instead of selectively removing the long fiber por- 
tion, made the freeness increase 355 ml. over the original 
freeness. Therefore, the freeness test in the case of 25% 
rag bond stock was dependent largely on the amount of 
fines in the sample and only slightly dependent upon the 
longer fiber. 

The consistency of the suspension at the time of the 31st 
consecutive pour through was 0.056% and the index of fiber 
length was 0.008. Figure 1 showed that diluted stock at 
0.056% consistency would have an index of fiber length of 
0.038. Therefore, the index of fiber length was dependent 
largely upon the amount of long fibers in the sample and was 
not appreciably affected by the amount of fines. | 

The conclusion was drawn that the freeness test. was pri- 
marily a test of one characteristic of the stock, namely, the 
amount of fines, and the index of fiber length test was pri- 


* The term fines when mentioned in thi 


but also a small amount of filler. ‘ paper include not only fiber fines, 
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marily a test of another characteristic of the stock, namely, 
the amount of long fiber. 

The long fibers were removed from a variety of other 
pulps and studied in the same manner. The choice of pulp 
in three such series was done in such a way as to have one of 
different refining, one of a different grade, and one of a 
different basis weight. The results of these three identical 
experiments are not shown, but their curves were very similar 
to the experiment just described. 

A confirmation of the conclusion drawn from the preceding 
experiment was made by removing a large portion of the fines 
from a sample of stock and by observing the effect of this re- 
moval on the freeness and index of fiber length tests. This 
study was made in the following way. 

A laboratory beater equipped with a washer cylinder, 
similar to the production size washers of a rag content mill, 
was used to wash out the fines. This beater was furnished 
with a portion of the same sample used in the preceding ex- 
periments. The consistency was determined and tests were 
made on the stock before the washing was commenced. The 
washing was then started and fresh water added continually 
to replace the wash-out material. Consistency, freeness, and 
index of fiber length tests were performed periodically 
throughout the washing cycle. The washing was continued 
for 2 hr. which was long enough to remove a majority of the 
fines. 

The 2 hr. of washing reduced the consistency in the beater 
from 2.4 to 1.7% which indicated that approximately 29% 
of the material was washed out. A microscopic examination 
of the washed out material showed that this material was 
nearly all fines. The removal of these fines caused the free- 
ness test, which was made each time with the regular 0.2% 
consistency, to rise from 445 to 790 ml. The removal of 
these fines also caused the index of fiber Jength to rise from 
0.182 to 0.213. This increase of the index of fiber length was 
accounted for by the fact that the fines present in the sample 
before the washing were replaced by long fibers in the sample 
taken after washing. 


Side view of grid 


Top view of grid 


Side view of container 


Fig. 2 Fig. 3 
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Again the conclusion was drawn that the freeness test. was 
most strongly effected by the fines in the stock whereas the 
index of fiber length was primarily determined by the long 
fiber portion. This agreed with and confirmed the conclu- 
sions of the previous experiment in which the long fibers were 
removed selectively over a relatively wide consistency range. 


CONCLUSION 


The knowledge obtained from the experiments described in 
this paper help to understand the freeness and index of fiber 
length tests much more fully. Consequently, stock prepara- 
tion can be controlled more satisfactorily by the use of the 
two tests, especially when used simultaneously. The index 
of fiber length test predicts whether the finished product will 
give satisfactory operations or not in an air drier. Simul- 
taneous use of both tests foretel] to a very large extent the 
formation and watermarking ability of the stock. In some 
cases a tendency for the paper to curl can be predicted. The 
simultaneous use of both tests make possible a study of the 
refining equipment as to whether each piece of the equip- 
ment has cutting or hydration ability. The use of these 
tests also help in many other stock preparation problems. 


In the stock preparation department, there has always 
been a great demand for more knowledge of the methods used 
in stock testing. The reason for this demand is obvious. 
Quality conscious customers as well as high-speed paper ma- 
chines force stock preparation to be as uniform and correct as 
possible. Often, however, a run of paper made at one time 
is not the same as another even though it is intended to be so. 
In many of these cases the stock preparation department is at 
fault, even though this fault may be very hard or even impos- 
sible at times to correct. The old saying that paper is made 
in the beater room holds true today, although it might be 
more appropriate to say paper faults are made in the beater 
room. 


APPENDIX 


Consistency Procedure 


The consistency of a particular sample by this method was 
determined in 5 min. or less. The use of a Cenco moisture 
balance and a hot plate were the primary factors in speeding 
up results. The Cenco moisture balance is a modified torsion 
balance with a heat Jamp and a mechanism to zero out the 
varying weights of filter papers. The scale is conveniently 
divided into 100 divisions, each with 10 subdivisions. The 
consistency of a sample was found by placing a filter paper in 
the Cenco moisture balance with the heat lamp on. This lamp 
removed the moisture from the filter paper. After careful 
dilution and mixing of the sample, a convenient but definite 
volume of stock was placed in a graduate. This definite 
volume was determined by the amount of dilution and the 
torsion constant of the moisture balance. For all practical 
purposes the filter paper was moisture-free and the zeroing 
mechanism was adjusted so that the moisture balance scale 
read zero. The filter paper was then placed on a suction 
flask and the diluted sample of set volume poured onto It. 
After the water had penetrated the filter, the filter was re- 
moved with the fibers, pressed between blotters and placed 
on a hot plate. After 3 min. of fast drying the filter paper 
and stock were quickly passed to the moisture balance with 
the heat lamp on. Since a definite volume of stock was fil- 


tered, the moisture balance read the consistency directly. 


The volume of stock containing 0.2 gram of oven-dry material 
was determined from a chart showing the amount of stock to 
use for any consistency. 


Index of Fiber Length Test Procedure 


A method of finding an index of fiber length was set up so 
that it would be as accurate as necessary: and also that it 
would be accomplished as quickly as possible. Keeping 1n 
mind the fact that a 0.2% consistency would be used in this 
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test, a grid and container illustrated in Figs. 2 and 3 were de- 
signed. 

The procedure was as follows. The sample was taken, 
diluted for better accuracy, and the consistency determined. 
The correct volume determined by the chart was poured into 
a graduate and diluted to 1000 ml. The sample in the gradu- 
ate was then mixed and poured into the metal container 
(Fig. 3) with the stopcock closed. The grid (Fig. 2) was then 
put into the container, jerking it a little as it was being low- 
ered through the stock suspension. After the grid was all 
the way down, a few seconds were taken for the turbulence 
of the suspension to quiet. The stopcock was then opened 
completely and the suspension passed through the grid. 
The grid was then removed from the container and the fibers 
clinging to it washed onto a filter paper of known weight 
(oven-dry). The filter paper with the fibers was then dried 
first on a hot plate for faster drying and then in a tray sus- 
pended from the torsion balance Jocated above the oven. 
If the filter paper was zeroed out originally the reading on 
the scale in grams can be reported as the index of fiber length. 

By arranging each part of the procedures so that as little 
time as possible was lost, the consistency, index of fiber length, 
and freeness tests were accomplished in 10 min. The ac- 
curacy of such a hurried test was surprisingly good and defi- 
nitely sufficient for the use intended. 

Indebtedness is acknowledged to L. A. Moss, who designed the index of 


fiber length tester used and to W. E. Carlson who contributed the idea of 
confirming the conclusions with the washing out of the fines experiment. 


A GC. J. West Award paper presented at a meeting of the Lake States 
Section of the Technical Association of the Pulp and Paper Industry, Apple- 
ton, Wis., April 12, 1955. 


Soil Filtration Studies on Spent Sulphite 
Liquor 
J. MARSHALL BUEHLER 


As A MEANS of reducing stream pollution, several sul- 
phite pulp mills have turned to the lagooning of spent sul- 
phite liquor. Under this plan, spent liquor is impounded in 
earthen ponds or sometimes sprayed over the surface of the 
ground. 

The liquor stands in the open air for a short period during 
which time a considerable portion of the sulphur dioxide 
passes off. The liquor then filters through the soil. Sus- 
pended material is removed by the filtering action, and the 
bacteria in the soil reduce the organics. With even a partial 
elimination of some of the organics, sulphur dioxide, and sus- 
pended material, there will be a corresponding elimination of 
the biochemical oxygen demand. 

Inasmuch as ground seepage cannot be easily traced and 
since there will be dilution with ground water, as well as the 
fact that the large ponds could not be easily controlled, it 
was decided to build a lysimeter which would serve as a pilot 
plant for the lagoons. In this pilot plant various changes in 
liquor dosage to the soil could be more easily and precisely 
studied. In this way it was hoped that methods could be 
applied to the liquor lagoons to increase the biochemical 
oxygen demand reduction. 


DESCRIPTION 


A stainless steel cylinder (Fig. 1), 14 ft. high and 18 in. in 
diameter was fitted with a blind flange on one end. A strainer 
plate was welded to the inside about 1 ft. above the blind 
flanged base, and a tap and valve were attached to the column 
just below the strainer plate. Two flanged outlets were in- 
stalled, one just above and the other just below the strainer 
plate. These two openings serve as clean-out ports and, 
during use of column, both are blind flanged. 


J. Marsuatt Buruier, Water Technician, Nekoosa-Edwards Paper Co., 
Port Edwards, Wis. 
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A rubber hose runs from the outlet tap of the liquor cham- 
ber below the strainer plate to the top of the column and then 
down again into a 13-gal. carboy which serves as a recelving 
chamber for the effluent liquor. The purpose of this hose is 
to maintain a saturated condition in the column as well as a 
pool of liquor on the top of the dirt fill. 

The entire column, above the strainer plate, is filled with 
sandy soil which rests on various gradations of gravel, which 
in turn rest on the strainer plate. 

A 30-gal. tank is located on a platform a few feet higher 
than the column. This is the supply tank for the feed liquor 
and is equipped with an outlet at the bottom: said outlet is 
connected to a valve and a constant head floating orifice feed. 


Medium Gravel 


Coarse Gravel 


Fine Gravel. Lik 
ie 

Pa 

et 


Liquor 


Fig. 1. Spent sulphite liquor lysimeter 


The column, supply tank, and all fittings are of stainless 
steel while the effluent container is a glass carboy. 


OPERATION 


In normal operation, liquor is transported from the blow 
pit to the supply tank in 5-gal. cans. The rate of application 
of this liquor to the column is regulated by a serew-type rubber 
tubing clamp which is attached to the rubber tube connecting 
supply tank outlet with column. 7 

Liquor is sampled daily at the supply tank and at the 
effluent container, said samples being composited until time 
of analysis. The composite samples are kept in polyethylene 
containers which, in turn, are kept in the freezing compart- 
ment of a refrigerator until time of analysis. 


ANALYSIS 


The pH value was determined on a standard pH meter 
while specific gravity was determined on a specific gravity 
balance. Biochemical oxygen demand was determined via 
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the Winkler method. Samples were not seeded at first, but 
as more concentrated liquor was encountered, Wisconsin 
River water was added as seed to the incubator samples. 

Sugars were determined by Somogyi’s method as outlined 
by the Sulphite Pulp Manufacturers’ Research League. 
Total solids were determined by means of a Bausch & Lomb 
refractometer and a conversion table. Sulphur was deter- 
mined gravimetrically by barium chloride precipitation of 
sulphates, after first digesting all organics with concentrated 
perchloric, nitric, and hydrochloric acids. 


Table I. Record Operation Soil Percolation Column 


Run no. Date 
Room temperature, °C.____ Time 
Percolation rate for past _hours 


Characteristics of feed SSL % total solids. Wood _ 
Elapsed time current run_____hr. : 
Feed liquor on hand_________. Was more added today?____ 


Effluent: 
1. Observations (color, odor, etc., evidencing change) 
2. Take sample from 24-hr. effluent collection for composite 
weekly tests: 
B.O.D. (p.p.m.) of SSL 
Feed 
Effluent. 
Total sulphur, (g./I.) 
Feed. 
Effluent. 
Total sugars, g./l. 
Feed. 
Effluent 
Solids, p.p.m. 
Feed 
Effluent. 


pH 
Feed__ 
Effluent 

Specific gravity 
Feed_ 
Effluent 


% Change 


% Change 


% Change____ 


% Change 


% Change 


% Change 


Analyst 


Various observations were also made and recorded which 
included odor, color, and suspended solids content. 

Data were reported following each analysis on printed 
forms and contained the results of analysis as well as column 
operating data (Table I). 


Run 1A 
Liquor solids concentration 2% 
Rate of application 6 gal. /day 
Hours of operation 523 
Average B.O.D. reduction 32% 
Average sulphur reduction 9% 


This run was a warm-up run. Rather than risk possible 
sterilization of the soil with concentrated liquor, it was de- 
cided to begin with weak liquor and gradually raise the con- 
centration, thereby acclimating the bacteria to the liquor 
conditions. The dosage is the same rate as the lagooning of 
liquor. The B.O.D. reduction was quite favorable in this 
run. The per cent reductions are an average of all analyses 
made in that particular run. 


Run 3A 
Liquor solids concentration 2% 
Rate of application 12 gal./day 
Hours of operation 744 
Average B.O.D. reduction 30% 
Average sulphur reduction PAY, 
Average sugar reduction 46% 
Average solids reduction 18% 
Average pH increase pH 3.2 to pH 5.1 


This run was made under the same conditions as run 1A 
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except that the rate of application was doubled. Results 
seem to be quite similar to those obtained in run 1A. 


Run 4A 
Liquor solids concentration 4 
Rate of application 6 gal. /day 
Hours of operation 1 
Average B.O.D. reduction eZ 
Average sulphur reduction 21% 
Average sugar reduction 49% 
Average solids reduction 14% 
Average pH increase pH 3.3 to pH 4.9 


This run was made under the same conditions as previous 
runs except that the concentration of liquor solids was in- 
creased to 4%. Generally speaking, the results are quite 
similar to those found in run 3A except that the B.O.D. re- 
duction was roughly only half of what it was in run 3A. 


Run 6A 
Liquor solids concentration 6% 
Rate of application 6 gal. /day 
Hours of operation : 
Average B.O.D. reduction 19% 
Average sulphur reduction 24% 
Average sugar reduction 47% 
Average solids reduction 15% 
Average pH increase pH 3.3 to pH 4.8 


In this run, the concentration of the liquor was increased to 
6% solids. The results are very similar to those found in 
run 4A. 


Run 9A 
Liquor solids concentration 9% 
Rate of application 6 gals. /day 
Hours of operation 2229 
Average B.O.D. reduction 8% 
Average sulphur reduction 12% 
Average sugar reduction 40% 


Average solids reduction 


7% 
Average pH increase pH 3.3 to pH 4.7 


This run was made on full-strength liquor as obtained from 
the blow pit. The pH change and the sugar reduction re- 
mained about the same, while the sulphur, B.O.D. and solids 
reduction, were considerably less than in previous runs. 


Run 9B 


Liquor solids concentration 


Rate of application 6 gal. /day 
Hours of ‘operation 

Average B.O.D. reduction 4% 
Average sulphur reduction 5% 
Average sugar reduction 7% 


Average solids reduction 


0% 
Average pH increase pH 3.4 to pH 4.6 


This run was similar to run 9A in that liquor was used at 
the same concentration as it came from the blow pit. How- 
ever, nutrients for the bacteria were added. Nitrogen in the 
form of urea and phosphorus in the form of trisodium phos- 
phate were added to the liquor in the proportion of 60 mg. 
per liter of nitrogen and 10 mg. per liter of phosphorus. It 
is evident from the table above that this run produced the 
poorest results to date. 

This run was a modification of run 9A. The rate and con- 
centration were the same; the only difference being that the 
pH of the liquor was raised by the addition of kraft lime 
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sludge, to a value of 5.0 to 6.0. About 440 grams of air dry 
lime sludge was added to each 5-gal. can of liquor. The final 
pH value dropped to about 4.8 after passing through the col- 
umn. This value is only slightly higher than the final pH of 


Run 9C 


Liquor solids concentration 


Rate of application 6 gal./day 
Hours of operation 

Average B.O.D. reduction iG 
Average sulphur reduction 9% 
Average sugar reduction 21% 


Average solids reduction 
Average pH increase 


3% 
pH 3.1 to pH 4.8 
(between feed and final effluent) 


previous 9% runs in which the liquor was not brought close 
to neutrality before entering the column. The B.O.D. re- 
duction was higher than run 9A or 9B. There was a consider- 
able improvement in comparison to run 9B (nutrients). 


GENERAL OBSERVATIONS 


All lignor showed a reduction in B.O.D. as it passed through 
the earth in the column. The reduction varied, starting out 
quite high when weak liquor was used and gradually dropping 
off as the liquor became more concentrated. The pH value 
was always higher on the effluent, usually rising to about the 
same level, regardless of which run was being carried out. 

There was always a complete removal of suspended solids. 
The suspended material, consisting primarily of fiber, settled 
out in the supply tank and on the top surface of the soil in the 
column. 

The effluent of the lysimeter was always of a darker color 
than the feed liquor and always had a changed odor. This 
odor was sometimes a fermented, sour, and foul one. 

On some occasions a mold, resembling scum, formed on the 
liquor in the effluent carboy. During the clean-outs between 
runs, when the liquor chamber below the strainer plate was 
opened, a thick, black, slimy material was found to be coating 
all inside surfaces. 

No odors were encountered in the area of the lysimeter; 
only the contents of the effluent container gave off the odor 
previously mentioned. 

No plugging of the soil was ever encountered and all runs 
were made with the same original soil fill. 


CONCLUSION 


The biochemical oxygen demand of spent sulphite liquor 
can be definitely reduced by passing the liquor through soil. 

Factors contributing to this reduction are the partial re- 
moval of sugars and sulphur, as well as a complete removal of 
suspended solids. pH values are raised close to the neutral 
value. 

The B.O.D. reduction becomes less as time progresses and 
stronger liquor is encountered. This may be due to an over- 
loading condition or a gradual exhaustion of bacterial effect 
of the soil. The addition of nutrients, at this stage, are of 
little value, while the addition of kraft lime sludge was found 
to be a stimulant to greater B.O.D. reduction at this same 
time. 

Furthermore, the soil filtration tends to distribute waste 
discharges by discharging them at a constant rate rather than 
the periodic overloading encountered with intermittent 
discharges. 

Further work will be done to determine the possibility of 
seeding the liquor with bacteria as well as a combination of 
seed, lime, and nutrients. Further runs with fresh soil are 
also contemplated. 

A CG. J. West Award paper presented at a meeting of the Lake States Sec- 


tion of the Technical Association of the Pulp and Paper Industry, Appleton, 
Wis., April 12, 1955. 
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Laboratory Ink Drying Time Tests with 
Letterpress Inks and Papers 


NORMAN J. BECKMAN 


Tue manner in which printing inks dry on paper can 
be a principal factor in determining pressroom production 
efficiency and customer acceptance for the printer. The wet 
ink film applied to the paper at the moment of impression 
must undergo physical and chemical changes which render 
the printed image indelible to normal handling conditions 
during and subsequent to printing. 

The paper manufacturer is concerned with ink drying char- 
acteristics of his paper under average field conditions from 
the standpoints of product design and customer reaction. 
Competition requires that the best possible balance be main- 
tained between the many sheet properties important in print- 
ine consistent with cost and use requirements. Performance 
Jevels characteristic of a given paper grade must be established 
for analyzing customer complaints against the paper. 


There exists a need for laboratory testing procedures which 
will give an objective measure of ink drying behavior on paper. 
For the present such tests must depend upon simulated use 
conditions until fundamental relationships are established be- 
tween the complex array of paper, ink, and printing variables. 
With proper design such tests may serve both as a research 
tool and a means for commercial paper quality evaluation. 


The ink drying time tests here reported are limited to letter- 
press halftone black inks designed for sheet fed, flat-bed cyl- 
inder press equipment, and coated book papers designed for 
letterpress printing. Ten regular production papers made by 
five different paper producers are used to demonstrate the 
tests. These papers are briefly described in Table I. A 
total of 27 different ink samples were collected from two 
sources: directly from shops printing the above papers and 
directly from three leading ink manufacturers. The collec- 
tion of inks include samples from ten different ink companies. 
These inks, here identified only by a code number, represent 
regular commercial types widely circulated for use on papers 
of the above types. Only factory-sealed cans were used to 
avoid additional confusion resulting from pressroom additives. 
Both papers and inks were stored at 50% R.H., 72°F. through- 
out the study. 


THE 1.G.T. DRYING TIME RECORDER 


The 1.G.T. drying time recorder used for the present ink 
drying experiments was developed by the Institute for Graphic 
Techniques, Amsterdam, Holland.* This instrument gives 
a continuous time record of ink transferred from a wet print 
to a standard chart surface, and will test up to ten printed 
specimens simultaneously. The instrument is shown in Figs. 
1 and 2, and schematically in Fig. 3. 


Referring to Fig. 3, cylinder D, 3°/s in. in diameter, 85/3 in. 
long, rotates at a constant speed through about 2/3 of 1 revo- 
lution. Paper test strips cut 3/, in. wide, 11 in. long are 
mounted girding drum D, inked side out, secured by spring 
clamps C. The set-off record chart, Res aby Wain feed 
from a slotted tube, T, under a slight tension induced be the 
rider bar, b, and is clamped to the rotating drum by the bar 
B. The recording chart is brought into contact with the 
printed test strips on the recorder drum by a ballpoint 
scanning stylus, 8, having a tip diameter of 0.126 in. The 
stylus assembly travels continuously between the ends of 
cylinder, D, under a gravity loading force of 30 to 80 grams 
adjustable with weight, W. With the gravity loaded, ee 


NorMAN J. BECKMAN, 
Corp., Neenah, Wis. 


* Purchased from Rudolph Meyer’s, Inc.; 
30 Pershing Crescent I. A.; Jamaica-Briarwo 


Research and Development Center, Kimberly-Clark 


K. E. Saunders Agencies: 14 
od 35, Long Island, N.Y" — 
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Fig. 1. The I.G.T. ink drying time recorder (top front 
view) 


stylus arrangement the instrument is not very sensitive to 
caliper differences of the paper test strips. There is no tan- 
gential motion of the record chart relative to the paper test 
strips mounted to cylinder, D. The set-off chart does not 
touch the inked paper specimens until contact is established 
by the scanning stylus. 

As received from the manufacturer, a single test cycle of 
about 40 hr. was possible. The instrument has since been 
modified such that full drum displacement can be varied from 
4.5 to 68 hr. in five steps. 

For the data here reported, clear cellulose acetate, 0.003 
inch caliper, was selected as a standard chart material on the 
basis of uniform thickness and surface, zero ink absorbency, 
and uniform transparency. Drying of the ink is judged in 
terms of the light transmission of the ink transferred to the 
acetate chart under the scanning action of the stylus. 

Best results have been obtained using the 80-gram loading 
force on the stylus. For a 0.003-in. acetate chart and coated 
book papers printed at films of 2.5 to 5.0 mu, a circular area 
of contact 0.29 + 0.02 mm. in diameter is established be- 
tween the chart and the test print on the recorder drum. 
This corresponds to an average pressure of about 1725 p.s.i. 
effecting set-oif from the paper print to the acetate. 

A typical] record chart is shown in Fig. 4, where it becomes 
apparent that visual determinations of end points of set-off 
are subject to error. The chart is evaluated with a Bausch 
and Lomb Opacimeter. A hinged template of 0.0112-in. 
stock slides horizontally over a graduated scale mounted to 
the Opacimeter platen and holds the acetate set-off record for 
a given test strip centered over the instrument aperture. 
With the instrument calibrated in the standard manner, the 
“zero-ink” transmission of a clean piece of the acetate chart 


Figure 2. The L.G.T. ink drying time recorder (bottom 
front view) 
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Table I. Letterpress Coated Book Papers for Ink Drying Time Tests 


Ca , 
Pave oobae, sng sheet ain 

3 code (25 X 38/500) Seng) Ree aioe Wise ee Felt Wire Bac’ Felt 
A 78.8 0.0038 2870 452° 44.1° 58 58 
B 79. 0.0041 3152 44.1 44.0 59 59 
C 72.4 0.0034 4404 45.3 459 60 61 
78.9 0.0035 5640 48.0 48.6 71 75 

E 70.8 0.0032 3516 45.8 46.6 59 57 
F 70.1 0.0034 5420 45 5 45.8 53 52 
G 70.3 0.0033 5020 45 2 45.0 51 50 
H 70.4 0.0034 5412 45.8 45.2 51 54 

I 71.6 0.0036 1840 45.5 44.2 46 42 

J 80.8 0.0043 1670 Bis 43.8 53 54 


Schematic diagram of the I.G.T. drying time 
recorder 


is first established with the template window backed by the 
white standard body. (This transmission level remains con- 


stant to within +1.2% at 91.8.) 
The end point of ink drying is then defined as the length along 
the chart where the optical transmission of the set-off record 


Fig. 4. Typical drying record chart for I1.G.T. recorder 
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Fig. 5. The rotary pick tester 


reaches the above determined zero ink level. This length can be 
directly converted to time after printing of the paper in terms 
of the age of the print at the start of the drying test, and the 
rotational speed of the recorder drum. This length can be 
reproducibly located to within +1 mm. along the chart, cor- 
responding to a time uncertainty of about +2 min. for a re- 
corder cycle of 4.5 hr., and £15 min. on a cycle of 68 hr. 
End points of ink drying determined in the above manner 
agree well with qualitative judgments of printed film indeli- 
bility. 


PREPARATION OF PAPER PRINTS 


Where data are to be accumulated over a period of time in- 
volving a large number of comparative tests, a standard 
method of printing is essential. Printing variables to be con- 
trolled are the impression load, the paper backing material, 
the printing film thickness, uniformity of the printing plate, 
the printing speed, and the ink temperature. This has been 


Fig. 6. The rotary pick tester; film application 


g Times for 10 Letterpress Papers and 17 Inks (Hours After Printing) 


iy. -T. Recorder Ink Drying 
iteble ur cea Ink 2 Ink 3 Ink 4 Ink 6 Ink 6 Ink 7 Ink 8 
as ~ ; 22 37 2.0 lies 3.0 34 
rire 2.8 aes 1.2 29 23 
A Wire >») 8 3.8 D(H) 
Felt 2.7 1.2 27 4.0 Pl 0.8 4.0 3.2 
B Wire 3.0 1.8 ay viet 2.2 1.2 Bey 2.8 
Felt Be He 24 42 1.8 0.6 3.8 3.2 
Ce Nor 258 ee 34 3.8 21 ie 3.6 19 
Felt ae He 25 4.0 2.0 10 a0 3.2 
Wire a 1 39 4.1 2.2 7 a 2.8 
Felt Sol ve oy aus 22 1.0 3.9 3.5 
Eee ire a8 re as 3.9 2.2 15 36 3.1 
ui a fe 3] 4.6 2.9 fies) 4.2 3.9 
Bea ie oy ee a 4.2 32 21 3.9 36 
2 34 1.9 4.0 | 3. 0 
Est 2.9 44 2.7 1.7 4.3 
Ga Wire oa fe ( Be 2.9 15 3.9 2 8 
Felt 3.7 1.7 3.6 ‘ x a2 By 
8 2.8 46 23 1.3 
eet aS 7 . 4.2 2.4 1.5 3.9 3.2 
Hel Bi 8 am AG 2.5 1.9 4.3 3.8 
ee ee i. 3°8 4.3 2.4 16 4.0 3.2 
aoe ee ie 27 rae 2.3 1.2 42 3.7 
Lee Ne oe ee 4.5 2.4 1.8 3.5 2.9 
at 3 18 1 66 305 4.19 2.34 1.36 3 82 3023 
meee i oy 38 1221.9 2a 8 u7456 1.8-3.2 Oneal 2.9-4.3 1.9-3.9 
Paper sample Ink 9 Ink 10 Ink 11 Ink 12 Ink 13 Ink 14 Ink 15 Ink 16 Ink 17 
A Wire 1.0 0.5 10.3 1.6 2.9 27 8.5 20 2.0 
ae ee ae ee - 35 32 10.0 22 2.0 
B Wire 0.8 0.2 11.0 2.0 33 3. 0.0 2.2 2.0 
Felt 0.4 0.5 9.2 1.8 39 3.2 6.5 2.5 2.3 
ome Dee os ie Mia meen 5 PG ieee 4 
Felt ORS f Q. ’ 3.¢ Bye ; re : 
D Wire 0.3 0.2 8.0 1.9 3.7 3.1 11.4 27 2.1 
Felt 0.4 0.6 10.0 1.8 3 5 3.1 6.4 2.9 2.3 
E Wire 0.2 0.2 8.6 21 3.2 3.9 ies 2.2 24 
Felt 0.2 0.6 73 1.8 3.4 3.1 Be 2S 2.8 
F Wire 0.8 OS 1a07 22 3.7 3.7 3.0 3.2 
Felt 0.8 0.8 ‘eh 22 3.9 3.3 6.9 3.0 2.5 
G@ Wire 1.0 1.0 10.3 22 3.6 3.8 91 3.1 
Felt 0.4 0.8 9.5 22 3.8 305 6.8 a *; 
elle Wire 1.4 1.0 10.5 22 3.5 3.7 91 3.0 2.8 
Felt 1.0 1.0 9.2 20 3.7 3.2 62 orn 25 
I Wire 14 1.8 10.2 22 3.7 3.8 9.2 3.2 32 
Felt 0.9 2.8 8.5 21 3.6 35 6.8 26 2.8 
a) Wire eA 0.7 7.8 2.0 3.2 3.2 8.4 2 6 26 
Felt 0.6 1.2 8.2 1.9 2.9 3.6 6.5 26 25 
Ten-paper av. 0.72 0.81 9.41 1.96 3.483 3.31 OME. 2.68 — 2.45 
Extremes 0.2-14  0.2-2.8 7.3-13.7 1.62.2 2939 253060 5 71402 0m 


* Beyond 12 hr. 


best accomplished with a bench-type press in preference to a 
commercial type Jetterpress. 


For the tests here reported, papers were printed in the 
Kimberly-Clark rotary pick tester described earlier by W. W. 
Roehr (/), and shown in Figs. 5 and 6. Briefly, the instru- 
ment resembles a flat-bed cylinder press. Solid prints are 
obtained on 5.5 by 11-in. paper specimens, printed from a 
0.5-in. glass plate. The temperature of the plate remains 
constant at 72° + 2°F. during testing. Uniform films of ink 
ranging from about 2.5 to 10 mu on the glass plate are con- 
veniently obtained by adjustment of the load on the film 
metering bar shown raised in Fig. 5 and lowered in Fig. 6. 
A printing thickness on the glass plate of 3.5 + 0.5 mu serves 


as a suitable standard, and is measured directly with an Inter- 
chemical] wet film thickness gage.* 

The air-draulic loading system of the impression cylinder 
was maintained at 141 + 5 lb., giving an average nip pressure 
of 100 + 3 p.s.i. for a nip width of 0.24 in. 

The glass printing plate travels at constant speed for meter- 
ing the film, but accelerates with distance traveled from 0 to 
60 cm. per sec. during the impression stroke. While a uni- 
form impression speed would be more desirable for the present 
application, it has been found that the small variation in 
thickness of the ink film transferred to the paper as the plate 
accelerates is of little consequence when dealing with coated 


* Manufactured by the Henry A. Gardner Laboratories, Bethesda, Md. 


Table III. Reproducibility of Ink Drying Tests on Seven Different Days 

Paper I.G.T. recorder ink dryt ; ur. 

sample 1 2 3 4 Cr ie, “ 6 I Average Extremes 
s a ee 1.85 1.49 1.61 1.69 1.50 16. 1.29-1.85 
é Afao ie 0.96 0.89 1.08 1.138 0.88 1.05 1). 88-1. 23 
D 173 174 ORIG 122) 1.14 114083 OR 0.99 0.75-1.22 
E (ane 128 tae Wa ihe IL, 33 1.63 WO 1.53-1.74 
a ge mee 1.29 1.28 1.25 1.26 eit 1.25-1.44 
G 1 50 157 ee 1.65 1.50 1.60 Ih aye 1EG2 1.37-2.04 
i 1151 160 ee 1.64 1.55 1.70 1.59 1.60 1.50-1.70 
T 1.60 1 65 203 1.67 1.60 1°55 1G 62) Ih silat rey 
1 1.83 9 4.0: 1.79 eres i, wl 1.64 1.74 1.60-—2.03 

: ae OF 1.84 1.78 eval 1.66 15 1.74 1.59-1.84 

Ink 6; printing film = 4.5 + 0.4 mg. Papers printed on felt side. 
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Printing Film = 3.0— 4.0 microns 
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INK 
1) 
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INK CODE NUMBER 
Ink drying times for 18 letierpress inks and 10 
papers 
Solid bar = 10-paper composite average (wire and felt). 
bar = 10-paper extremes. 


LE fhe 


Dotted 


book papers and regular letterpress inks. The early portion 
of the print, at the slowest speeds, is not used for the drying 
record. 

Supplementary to ink drying time tests on papers printed 
with the bench instrument, drying tests were run with papers 
printed in commercial type platen and flat-bed cylinder press 
equipment using the same inks. In general, good agreement 
with the bench prints is obtained when the printing film thick- 
ness is matched. With commercial press equipment precise 
control of the major printing variables becomes difficult. 
Such tests are also time consuming and require additional 
personnel. 


DATA AND OBSERVATIONS 


Table II shows a typical set of ink drying time data for the 
ten papers earlier mentioned, printed wire and felt sides with 
17 letterpress halftone black inks according to the procedures 
(Printing and drying at 50 + 3% R.H., 72 


outlined above. 


iS) 


hours 
fe) 


TIME, 
@ 


DRYING 
(2) 


(0) 
PeEGmeCeD seo F OG cH. | J 
PAPER SAMPLE CODE 
Fig. 8. Ink drying times for three letterpress inks and 10 
papers tested wire and felt sides 


Solid bar = wire side. Dotted bar = felt side. 
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| 10 100 1000 
INK DRYING TIME, hours 
Fig. 9. Drying behavior of two letterpress halftone black 
inks printed on the same paper (sample H) 
+ 2°F.) Drying times here shown are reproducible to within 


about +£0.38 hr. for repetitive tests with sheets of the same 
samples. Table III shows typical reproducibility obtained 
between days for a fast drying ink. Charts for the slower 
drying inks are less subject to errors in end-point determina- 
tions. 

The data of Table II are reproduced in Fig. 7, showing the 
wire and felt side composite average and extremes for the ten 
papers and 17 inks. The spread in ink drying times for three 
of the inks and the ten papers is shown in Fig. 8. 

It becomes clear that the ink drying time for a given paper, 
tested under the standard conditions here established, is sub- 
ject to broad variation depending upon the choice of test ink. 
Differences between the papers appear to be relatively small 
by comparison. 

Further evidence of the above are illustrated in Figs. 9 and 
10. Note in Fig. 9 that ink no. 20 dries hard in about 2 hr., 
while ink no. 18 shows an appreciable set-off 12 days after 
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Observed changes in ink drying behavior for two 
papers and two inks 
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Fig. 11. Ink set-off records on acetate for 17 inks and 
paper sample H 


printing with no indication of further improvement. Figure 
10 illustrates a serious change in the relative ink drying be- 
havior of two papers when printed with two inks. Figure 11 
offers a visual comparison of differences in ink set-off recorded 
on acetate by the I.G.T. drying recorder for a single paper and 
17 inks. 

Table IV will give some indication that the paper prints of 
the type tested in Table II are of similar apparent blackness. 
The blackness values were obtained with the Bausch and 
Lomb Opacimeter with the paper specimen directly over the 
instrument aperture, printed side down. The same scale 
deflection was obtained for either the white or black body 
backing the paper print. 

Table V shows that a considerably broader spread occurs 
in the instrumental gloss of the dried prints measured at 75° 
in the Kimberly-Clark glossmeter described by Zabel and 
Wink (2). Note that depending upon the choice of ink, the 
printed gloss varies from well below to well above the un- 
printed paper level. 

it has become clear during the present work that a direct 


Table V. 75° Specular Gloss Comparison of Unprinted and 
Printed Paper for 10 Papers, 15 Inks 


Paper 75 KO O108S) 0 ee 
sample Side Printed 
code tested Unprinted 15-ink range 
A Wire 58 32-67 
Felt 58 29-79 
B Wire 59 34-83 
Felt 59 30-86 
C Wire 60 37-84 
Felt 61 34-84 
D Wire (al 43-86 
Felt 75 38-87 
E Wire 59 31-80 
Felt 57 27-72 
F Wire 53 33-73 
Felt 52 29-68 
G Wire or 34-71 
Felt / Me off 
H Wire 51 31-80 
Felt 54 33-71 
I Wire 46 34-73 
Felt 42 33-69 
di Wire 53 31-89 
Felt 54 30-91 


@ Relative to 100% for black glass standard. 


relation does not exist between the setting properties of an 
ink judged a short time after printing and the end point of 
ink drying. As shown in Fig. 12, two papers printed with 
the same ink may show wide variation in early set-off, but 
exhibit nearly the same end point of drying. 

A factor which aggravates ink drying paper tests as here 
described is that some inks will change noticeably in drying 
properties over relatively short periods of storage after manu- 
facture. Serious changes in some inks have been observed 
within three months after manufacture. Figure 13 illustrates 
this effect for one sample of ink tested 1 month and 1 year 
after the manufacturer’s date on the cans. Empirically, the 
ink seems to have lost some of its binding properties, giving 
rise to a poorly bonded pigment film on the paper surface. 

It would appear desirable to check periodically the drying 
of the test inks printed on some standard surface other than 


Table IV. B. & L. Opacimeter Blackness of Print for 10 Papers and 16 Inks 


Paper sample 
Cod 


Opacimeter blackness of print, %% 


Ink code number 


ode ii 2 3 5 6 re 8 9 
Wire side 
A 6.6 60 6.0 rhe 4.8 6.2 6.2 5.4 
B 6.3 6.0 5.6 CAO 5.2 6.0 5.8 5.0 
C 6.5 6.0 5.8 7.0 5.1 6.1 6.2 5.2 
D 6.0 6.0 5.5 6.8 5.5 5.8 5.7 5.0 
z 6.6 6.1 5.8 7.0 5.6 6.2 6.2 5.2 
F 6.4 6.0 6.0 ra 5.0 6.2 6.3 5.1 
G 6.4 5.8 5.9 7A 5.0 6.2 6.4 5.6 
6.8 6.0 6.0 7.4 5.4 6.3 6.6 5.0 
! 6.9 5.8 6.2 7.4 4.8 6.3 dal 5.3 
Pte 6.4 6.0 5.9 ol. 4.8 6.3 6.2 5.0 
en-paper av, 6.5 6.0 5.9 Co Hal 6.2 6.3 5.2 
Extremes 6.0-6.9 5.8-6.1 5.5-6.2 6.8-7.4 4.8-5.6 5.8-6.3 ear aa 5.0-5.6 
enerm ale Opacimeter blackness of print, %*% 
Ce 10 it te ae Ink ik number ae a “e 
Wire side — 
A 
. oe ae 6.1 6.0 5.8 6.0 real 7.0 4.8-7.1 
B co i 5.0 6.3 5.6 5.8 6.6 7.6 5.0-7.6 
e oi be 6.0 6.2 5.6 6.0 6.8 7.0 ile 
D os BY 5.7 6.3 5.2 5.8 6.4 6.2 5.0-6.8 
: ae eS ae 6.0 5.8 6.0 6.9 ms 5.2-7.8 
4 5, Be a 5.8 5.8 6.1 7.2 6.5 5.0-7.2 
a Be a 6:0 5.9 Be 6.3 7.4 6.1 5.0-7.4 
; ie on oe 5.9 5.8 6.1 le Zl 5.0-7.4 
1 6.9 7.0 6.2 5.4 5.8 6.2 7.6 6.4 48-76 
Pe eis 6.5 6.8 ae ees 5.9 6.0 7.0 8.0 4.8-8.0 
Extremes 6al=7 22) 6.6-7.0 30-672 5.4-6. 5. 2-5.9 5 oe 3 6 i 6 6 io 0 
® Relative to 100.0 for white standard, and 0.0 for black cavity 
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Fig. 12. Relative ink set-off behavior as determined with 
the I.G.T. drying recorder for two papers printed with the 
same ink 


paper, such as glass or metal foil. Thus far, the possibility 
of printing 0.003-in. cellulose acetate in the rotary pick tester 
shows some promise. However, complicating factors arise 
in that very poor agreement is observed between drying on 
the acetate and on paper. This is illustrated by Fig. 14. 
Apparently certain inks which will harden on a smooth, non- 
absorbent surface may lose dryer or binder components to the 
paper stock, resulting in a poorly bonded film on the paper 
surface. For example, ink 18 dries on the acetate in about 
18.5 hr., while the drying on paper is not complete several 
days after printing. 

The importance of careful selection and control of the print- 
ing film thickness is illustrated by Fig. 15. While one would 
expect the drying time on paper to increase somewhat with 
the printing film thickness, a curious result is obtained when 
printing at very thin films. For several of the inks and papers 
examined it has been found that decreasing the printing film 
thickness below a critical level results in increased ink drying 
times on the paper. This effect appears related to the par- 
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Fig. 14. Comparison of ink drying time on cellulose 


acetate with drying times for ten papers 


Oink 27. Oink 18. @ink19. © ink 20. 


ticular combination of ink viscosity, ink drying rate, and the 
absorbency potential of the paper. At very thin films there 
may be sufficient absorption of binder and dryer components 
from the ink to prevent proper hardening of the residual film 
over the paper surface. 

In departing from the standard conditions of 50% R.H., 
72°F. used for the comparative drying tests here discussed, it 
is easily shown that ink drying times on paper for a given 
ink-paper combination tend to increase as the relative hu- 
midity of the drying atmosphere is raised. This affect is 
illustrated in Fig. 16 for eight papers and ink no. 19. Note 
the pronounced reduction in ink drying time for each of the 
papers at 75% R.H., 75°F. when a small amount of a cobalt 
dryer is added to the ink. Depending somewhat on the orig- 
inal dryer content of the ink, most inks of the drying oil type 
require additional drier at high relative humidities. 

Raising the air temperature of the drying atmosphere with- 
out raising the air moisture level above that at 50% R.H., 
72°F. results in a substantial decrease in ink drying times on 
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Fig. 16. Influence of high relative humidity on ink drying 
time for letterpress ink No. 19 and 8 papers 


dried at 50% R.H., 72° F. 
dried at 75% R.H., 75° F. 
[7 preconditioned and dried at 75% R.H., 75° F. 

Me dried at 75% R.H., 75° F. 6% cobalt drier added to ink 


the ten papers tested with several of the inks. For example, 
raising the temperature to 100°F. reduces the ink drying times 
observed at 72°F., 50% R.H. by factors ranging from 0.37 
to 0.55. Such considerations are of importance where heat 
is applied at the delivery end of a commercial press to assist 
setting and drying of the ink. (Delivery pile temperatures 
above 95°F. have been observed several hours after printing 
where individual sheets were exposed to a temperature of 
140°F. for about 1 sec. during printing.) 


CONCLUSION 


The present work, largely of a survey nature, provides val- 
uable orientation material for paper research and quality con- 
trol applications regarding ink drying problems. The prin- 
cipal findings are summarized below. 

1. The 1.G.T. drying time recorder together with stand- 
ard conditions for printing allows an objective approach to 
ink-paper drying relationships. 

2. Considerable care must be exercised in selecting test 
inks for drying tests. 

3. Comparative paper tests with a single test ink can be 
quite misleading as regards the commercial ink drying per- 
formance of the paper. 

4. The printing film thickness, relative humidity, and tem- 
perature have a critical effect on ink drying on paper. 

Drying tests with the I.G.T. recorder are being extended to 
include paper specimens printed on commercial type letter- 
press equipment where sheets dried in free air are compared 
with sheets pulled from the delivery pile. Results obtained 
thus far are in good agreement with the bench tests here de- 
scribed. From the paper research standpoint, considerable 
deviation from the above described methods proves interesting. 
For paper quality analysis, the L.G.T. drying recorder appears 
to be both a sensitive and simple instrument for use by the 
nonprofessional laboratory technician. 
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Photographic Techniques for Paper Surface 
Study 


JOHN C. NELSON 


IN THE manufacture of reproduction papers such as 
that produced at the author’s mill, the evenness of the paper 
surface is paramount. This paper deals with the develop- 
ment of a technique for the study of the paper surface. The 
development was necessary to bring about improvements in 
manufacturing. 

Why this evenness of surface is so important can be ex- 
plained very easily. To get a finished reproduced copy with- 
out specks or spots of varying color depth, the sensitized 
coating applied to the base stock must be received and re- 
tained evenly on the surface. To attain this homogeneity 
of coating the surface must be relatively free from irregular- 
ities of a topographical variety. The better the surface the 
the fewer and the shallower the depressions, hence the better 
the coating and the better the finished copy. 

When a sheet of uncoated paper is viewed under very low 
power magnification, such as a hand magnifier, a certain 
amount of roughness is visible. By viewing this same paper 
under higher magnification, such as a low-power microscope 
would give, these irregularities appear to reach hill and valley 
proportions. If the Jight used for viewing the specimen is 
allowed to come from a source on a level with the sheet or 
parallel to it, rather than from below the sheet, the light rays 
will be cast across the surface of the paper. This method of 
lighting will cause the hills and valleys of the surface to appear 
as lighter and darker areas. 


The depressions on the surface appear as darker areas be- 
cause they are actually shadows. The high spots of the sur- 
face appear as transparents or light spots since they receive 
the most intense light. 


If the magnification does not exceed 100 diameters the 
viewer will get an excellent perspective of a rather Jarge sur- 
face area of the sheet. If the magnification is increased the 
field of view is reduced so that at higher powers this would 
become a fiber study rather than a surface study. This area 
of paper, viewed under low power magnification with the light 
parallel to the surface and cast across the sheet, is what the 
author means by “microsurface.”’ 


A Bausch and Lomb model 39A microphotography attach- 
ment was the first equipment used. The attachment con- 
sists of a shutter and lens with a focusing barrel in one unit 
and a simple box-type camera that can take a film pack or 
loaded single filmholders. To place in operation, the ocular 
of the microscope is removed and the camera put in position. 
The ocular is replaced and the specimen can be viewed through 
the focusing barrel. By operating the cable release the pic- 
ture can be taken at any shutter speed up to !/109 of a second. 
Ordinary cameras with adaptations can be used instead of the 
type supplied with the attachment. 


This was used in connection with a Bausch and Lomb 
model SKW stereomicroscope. Magnifications from 5 to 20 
diameters are possible. 

With this arrangement it was very difficult to get enough 
light across the surface to make focusing through the barrel 
possible. After experimentation with low-watt lamps, a pair 
of 500-watt photoflood lamps were employed. This enabled 
us to view our surface fairly well. The amount of heat radi- 
ated from a pair of photofloods within 6 in. of the microscope 
had to be dealt with, however. 

An encasement of heavy cardboard was made for the photo- 
flood lamps and lined with sheet asbestos. The inside sur- 
faces were covered with aluminum foil to give as much re- 


Joun ©. Newson, Fox River Paper Corp., Appleton, Wis. 
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(A). (B). 
Fig. 1. Bausch and Lomb model 39A camera 


(A) Microsurface of sheet prior to improvements. (B) Micro- 
face of sheet after improvements. (Both pictures taken and proc- 
essed identically. Both papers same grade and weight. ) 


flection as possible. The asbestos, of course, kept the entire 
set-up from bursting into flames. 

The heat resulting from the lamps caused the sample speci- 
mens of paper to curl. In one or two cases the paper actually 
charred during the photographing operation. To keep the 
surface absolutely flat and the resultant picture in focus in all 
areas the specimen was mounted under a thin sheet of glass. 
The original thought that glass would cause reflections on the 
film and also somewhat reduce the light intensity, was found 
to be untrue. Some fairly acceptable pictures were taken 
with this arrangement. Ordinary gloss prints were made 
from the negatives. 

Attempts at surface pictures were next made with the use 
of an ordinary commercial copying camera. To attain the 
desired magnification the negatives were enlarged several 
times. The resultant prints exhibited so much graininess 
they were of little value. Even the use of very fine grain 
films brought little success. This method of picture taking 
was shortly abandoned. 

After 5 months we had succeeded in making a permanent 
record of our paper microsurfaces. One method of photo- 
graphing was of little value for this work. The other method 
was moderately successful. In surveying the completed work 
it was felt that to succeed in obtaining photos with better 
contrast and sharper definition some other types of camera 


equipment must be employed. 
The Universal Foundry Co. of Oshkosh was kind enough 
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to let us use their Bausch and Lomb model H microphotog- 
raphy camera. For the assistance of Richard Miller and 
John Ziebell the author is indebted. Only through their 
interest and cooperation was the balance of this develop- 
mental work made possible. 

This camera was mounted on an adjustabie stand and fo- 
cused through a model CM7 Bausch and Lomb metallurgical 
microscope. Film plates of 5 by 7 in. replace the ground 
glass focusing plate when the picture is to be taken. 


TC a5 


Fig. 2. Bausch and Lomb model H camera 


(A) Microsurface of sheet prior to improvements. (B) Micro- 
surface of sheet after improvements. Lighter over-all color is a 
function of the increased evenness of surface. (Both pictures 
taken and processed identically. Both papers same grade and 
weight. ) 
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DRAPER BROTHERS COMPANY 
CANTON, MASS. 


Operation of this equipment was very simple. No modi- 
fications were necessary to alter the set-up as regards the na- 
ture of the specimen. Pictures are pictures! Even though 
the sample to be photographed was paper rather than metal, 
the results were very good. 

The hazy focus was gone. The ground-glass plate made 
previewing of the sample surface very easy. The image was 
sharp and clear with only 150 watts of illumination across the 
surface of the specimen. Magnification diameters were 
changed by easily removed objective lenses. Extension of 
the bellows controlled the area of the film plate exposed. The 
only questionable fact in the use of this equipment was the 
high magnification ultimately used. The pictures were 
taken at about 80 diameters. It can be seen by the accom- 
panying photos that the quality was superior to any taken 
prior to the use of this camera. 


Significant changes in manufacturing methods resulted from 
this technique. A basis weight gage was put in operation to 


record “on-the-machine” changes. This reduced the pos- 
sibilities of more evident weight and caliper variations. The 
moisture of the finished sheet was more closely controlled to 
aid in reducing galvanizing. Furnish additions and modifica- 
tions were made until the surface showed evidence of fewer 
irrregularities, due in part to the pliability of the fibers. Sub- 
stantial alterations and additions were made in wet pressing. 
Together these changes made the microsurface unusually 
good as regards the acceptance of the sensitized coating. 

Just as the quality of reproduction papers depend on 
smoothness of coating, so does the quality of printing paper 
depend upon its ink receptivity. Both types of paper require 
a superior microsurface. The level of this superiority rises 
only when the paper surface has been attentively studied 
and this study has become the able assistant it can be in 
making decisions toward manufacturing improvements. 

A C. J. West Award paper presented at a meeting of the Lake States Sec- 


tion of the Technical Association of the Pulp and Paper Industry, Appleton, 
Wis., April 12, 1955. 
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* extreme accuracy 
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‘ capacity 3” to 24’ diameter 
‘semi or fully automatic 

* positive and accurate fixturing 


HANCHETT MANUFACTURING COMPANY 


World’s Largest Manufacturer of Kni 


MAIN OFFICE — Big Rapids, Michigan 


fe Grinding and Saw Sharpening Machinery 


164A 


WEST COAST — Portland 1, Oregon 


Vol. 38, No.7 July 1955 TAPPI 


I 


THE UTILIZATION OF SPENT SULPHITE LIQUOR 


A Bibliography of the Literature Published During 1954 
H. BORDEN MARSHALL and ANN I. MacDONALD 
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AMMONIA-BASE PROCESS 


Crows, G. A., Tappi 37, No. 3; 154A-156A (1954); C.A. 
48: 6118 (1954). 

Ammonia-base bisulphite cooking has many advantages 
over other bases: it gives increased pulp yields of good qual- 
ity, shortens the cooking time by at least 1 hr. (a mixture of 
beech, birch, and maple can be cooked in about 7 hr.), the 
use of a small amount of hardwood will pay for the increased 
cost of the ammonia base, and the bleaching time and bleach 
requirement can be reduced. 


LaFonp, L. A., Paper Mill News 77, No. 12: 90, 100 (1954); 
C.A. 48: 6694 (1954). 

After 3.5 years of operational experience with ammonia- 
base sulphite cooking liquor, a comparison was made with the 
calcium and dolomite acid procedures. Despite the fact that 
ammonia costs twice as much as calcium oxide, there was a 
saving of about 40 lb. S per ton of pulp with ammonia-base 
sulphite cooking liquor, which also gave a more uniform opera- 
tion than did the calcium and dolomite acid procedures. Pulp 
yields and overall production increased because of shorter 
cooking schedules with ammonia-base sulphite cooking liquor. 
The percentage of screenings with ammonia-base sulphite 
cooking liquor decreased, and the pulp was more readily 
screened and bleached. On the other hand with ammonia- 
base sulphite cooking liquor, slime growth increased markedly ; 
this could be controlled by the regular use of various slimicides, 
together with a complete ‘‘boil-out” of the system three times 
per annum. In general, ammonia-base sulphite cooking 
liquor requires less maintenance than does the calcium and 
dolomite acid procedures. 


Hut, J. H., Paper Mill News 77, No. 12: 64, 68 (1954); 
C.A. 48: 6694 (1954). 

This report is based on pilot-plant studies and on the (still 
inconclusive) results obtained at the Lebanon mill in Oregon. 
Blow-pit washing is used for the recovery of liquor, which is 
concentrated to 50% solids in a two-effect Rosenblad evap- 
orator and then burned under two boilers, only one of which 
is equipped for the recovery of sulphur. The latter is ef- 
fected by scrubbing the flue gases with 17% NH,OH. The 
scrubbing solution serves as “raw acid” in the acid plant. 
The pilot-plant operation dealing with liquor from 10 tons 
of pulp per diem, indicated that enough steam could be made 
available for total liquor evaporation and that 80 to 85% 
of the sulphur was recoverable. 


McGrecor, G. H., Paper Ind. 36: 150-151 (1954); CA. 
48: 7898 (1954). 

A descriptive article which deals with calcium, magnesium, 
sodium, and ammonia-base sulphite pulping. The am- 
monia-base process, both with and without liquor recovery, 
presents advantages which are described briefly. 


_ Oarwara, Y., J. Japan Tech. Assoc. Pulp & Paper Ind. 7, 
No. 5: 2-9 (1953); C.A. 48: 8540 (1954). 


H. Borpen Marsuauty and ANN MacDonatp, Ontario Research Founda- 


tion, Toronto, Ont. 
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The practical temperature in neutral ammonium sulphite 
process was 160 to 180°, and the best results were obtained 
at 165 to 170°. Although the cooking was performed under 
neutral conditions, a remarkable destruction of cellulose and 
hemicellulose took place because of the relatively high cooking 
temperature as compared with that of the ordinary sulphite 
process. The yield of pulp was 52 to 538% (Roe no. 10); 
that of holocellulose was 92 to 93%. A part of the ammonia 
used was combined with organic compounds in waste liquor 
and was not liberated by alkali. 


Ociwara, Y., J. Japan Tech. Assoc. Pulp & Paper Ind. 
7, No. 5: 10-18 (1953); C.A. 48: 8540 (1954). 

A comparison between ammonia and sodium-base sulphite 
liquor was made with beech. Ammonia base showed a higher 
decrease of pH of the liquor than sodium base and a greater 
velocity than the latter at the same pH. Although both bases 
gave nearly the same qualities of pulps for the same yield, 
the ammonia-base pulp was slightly superior in its Roe 
number, lignin, and holocellulose contents, and in mechanical 
strength, but was somewhat inferior in its color. 


Kuwasata, 8., Jap. pat. 4801 (’53), (Sept. 26, 1953); C.A. 
48: 11059 (1954). 

Spent liquor containing ammonium sulphite is treated with 
a suitable amount of sulphuric acid to give sulphurous acid 
and ammonium sulphate. The product is heated at 120° 
to vaporize sulphur dioxide and condensed to give sulphurous 
acid; the residue is heated with calcium hydroxide to give 
ammonia which reacts with sulphurous acid to give ammo- 
nium sulphite. 


Jenness, L. C., Tappi 37, No. 8: 1387A-139A (1954); C.A. 
48: 12405 (1954). 

About 75% of the available ammonia in waste ammonia- 
base sulphite liquor could be recovered by evaporating this 
liquor together with waste kraft liquor, with consequent 
condensation of the ammonium hydroxide. Foaming but 
no scaling resulted during the evaporation. The mercap- 
tans in the recovered ammonium hydroxide had no harmful 
effect on the bleachability or strength properties of the re- 
sulting pulps. 


Marxuam, A. E., and McCarruy, J. L., Tappi 37: 355- 
363 (1954); of. C.A. 48: 361; C.A.48: 12405 (1954). 

A study was made of the absorption of ammonia ion from 
ammonium sulphite spent liquor by the ion-exchange resin 
Dowex 50 and of the stripping of these ions from Dowex 
50 by sulphurous acid. Eleven cycles of exchange were 
carried out batchwise in a fully described (and illustrated) 
apparatus consisting of six fixed bed columns. Conditions 
of operation, analytical data, and material balances for the 
various cycles are given. Under the conditions used 60 to 
65% ammonia ion was recovered. Twelve references. 


Hut, W. Q., Smirx, B.C., Hutu, J. H., and Hoxzer, W. F., 
Ind. Eng. Chem. 46: 1546-1557 (1954). 

The ammonia-base sulphite process was in use in 10 Ameri- 
ean mills in 1953. An ammonium bisulphite solution with 
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excess sulphurous acid (prepared from ammonia, water, and 
sulphur dioxide in a countercurrent absorbing tower) is 
heated 6 to 12 hr. with wood chips at temperatures up to 275 
under 80 to 85 lb. pressure. The ammonium ligninsulpho- 
nate, in the spent liquor can be concentrated readily and, in 
this form, or in spray-dried powder, is suitable for use In 
adhesives, as an emulsifying agent, soil additive, phenolic 
extender, dispersant, sequestrant, wind-erosion preventative, 
and tanning agent. It also burns readily. Pulp from the 
process is handled normally. The cooking liquor penetrates 
into the wood more rapidly, thus giving a fast cooking cycle 
and more uniform pulp than that obtained with calcitum-base 
liquor. 


Anon. Chem. Week 74, No. 24: 64 (1954); IBIJEKC, Pte 
924 (1954). 

Orzan A (dried ammonia-base sulphite liquor, sold by 
Crown Zellerbach Corp. on a development basis for about 
$65 per ton f.o.b. Lebanon, Ore.) is a coffee-colored, granular 
solid which is dissolved in water before application from a 
spray truck. Spread thinly over loose soil or sand, it binds 
the particles into a crust which lasts about 6 weeks under 
normal conditions. Its soil-stabilization characteristics are 
studied for combating wind erosion from farmland, binding 
sand on irrigation-canal banks or dunes surrounding farmland, 
and similar agricultural applications. Three illustrations. 


Feuicerra, V. F., Marxnam, A. E., and McCarrny, J. L., 
Tappi 37, No. 10: 431-436 (1954); cf. BI.P.C. 25: 55; 
BIP.C. 25: 228 (1954). 

The equilibrium distribution of ammonium and hydrogen 
ions between cation-exchange resins and spent sulphite liquor 
or sulphurous acid solutions has been determined as a basis 
for consideration of processes for recovery of ammonia from 
spent sulphite liquor by absorption on a cation-exchange 
resin, followed by stripping with a solution of sulphurous or 
some other acid under various conditions. The results are 
correlated satisfactorily by the treatment of Bauman and 
Hichhorn (cf. J. Am. Chem, Soc. 69: 2830-2836 (1947)) 
using an ammonium-hydrogen ion selectivity coefficient of 
about 1.2 when the ion fraction of conversion to ammonium 
resin is not above about 0.7. Some data for calcium-hydro- 
gen ion exchange are also reported. In general, it appears 
probable that the equilibrium distributions for the sodium- 
hydrogen, and for certain other ion-exchange processes can 
be estimated with moderately good accuracy simply by carry- 
ing out calculations using the selectivity coefficients given by 
Bauman and Eichhorn and others. Three tables, four figures, 
and 13 references. 


BINDING MATERIALS 


Uscumann, C., U.S. pat. 2,585,977 (Feb. 19, 1952) pa CeAe 
48: 371 (1954). 

A method is given for the preparation of binding materials 
from spent sulphite liquor. Spent sulphite liquor, 100 Ib, 
is boiled at atmospheric pressure for 15 min. during which 5 
lb. NaOH is added. Boiling is then continued for 5 min 
To the aikalized and concentrated spent sulphite liquor, 5 Ib. 
furfural is added and boiling is continued with agitation for 5 
min. CeH;0H (5 lb.) is then added, and boiling continued for 5 
min. with agitation. The liquor not treated with C.H;OH is 
used as a binder for low-density wood-fiber products and Phat 
after CsH;OH treatment as a water-resistant binder for 
hardboard. 


InstiruT INTERNATIONAL FINANCIER, Swiss ava 
) Ss pat. 2 
(July 1, 1953); C.A. 48: 6123 (1954) pat. 289,696 


Materials containing cellulose and lignin are treated with 
sulphurous acid or its salts, and the resulting solution is 
treated with a quantity of alkali hydroxide sufficient to insv : 
that the lignin is completely precipitated and is in es 
state that it is fusible in boiling water, 


such a 
but insufficient to 
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break down the lignin. The alkaline solution of the sul- 
phonated lignin is treated with a quantity of sulphurous acid 
such that, after separation of the precipitated lignin resin, 
addition of sulphuric acid precipitates no additional resinous 
material. The resin thus obtained is compounded with other 
resins, such as phenol-formaldehyde resins, and is used as a 
laminating agent, e.g., in plywood. 


FRoKJAER-JENSEN, A., and ANDREASEN, A.H.M., U.S. pat. 
2,670,298 (Feb. 23, 1954); C.A. 48: 9648 (1954). 

Clay is mixed with spent sulphite liquor and fired to give a 
cellular material of low density and high crushing strength 
for use as insulating material in walls and floors and also for 
incorporation in concrete. Thus, clay containing 40% 
HO was mixed with sulphite lye containing 40% H,O in a 
ratio of 1% sulphite lye to 99% clay both calculated on a 
dry basis. Water was added to the mixture in an amount 
equal to the sulphite lye, and the paste was pug-milled. The 
material was sliced and fired in a rotary kiln at 1100 to 1125° 
to give a cellular product with a unit weight of 480 lb. per 
cu. yd. as compared with an untreated clay weighing 1100 
lb. per cu. yd. The product had high-crushing strength. 
Similarly, additions of 0.125, 0.5, 4, and 8% sulphate lye 
gave cellular products having unit weights of 900, 700, 
590, and 750 lb. per cu. yd. A slate was crushed into 12- 
mm. pieces and moistened with a saturated solution of sul- 
phite lye containing 10% dry substance, then burned in a 
rotary kiln at 1225° to give a product having a unit weight 
of 620 Ib. per cu. yd. 


Srrproni, A., Alti ist. veneto sct., lettere ed artt, Classi sct. 
mat. e nat. 111: 109-117 (1952-53); cf. C.A. 48: 3683; 
C.A. 48: 9745 (1954). 


The properties of the resins obtained by the condensation 
of phenol, formaldehyde, and lignin obtainable from alkaline 
liquors were compared with those resulting from the conden- 
sation with lignin recovered from the sulphite liquors. The 
desulphonated lignins were obtained by alkaline hydrolysis 
by autoclaving at 180° for 2 hr. with 2 and 10% NaOH and 
4% CaO. This gave products not varying greatly in —OMe, 
—OH, —COOH, and § content except the case where 2% 
NaOH was used which gave a lignin containing three times 
as much sulphur as the other two. The alkaline lignin was 
prepared by cooking beechwood in 6% NaOH for 3 hr. at 
160°. The source of desulphonated lignins was beech spent 
sulphite liquors. The resins were prepared by dissolving 
50 grams of lignin in 50 grams of phenol and adding 50 ml. 
of 830% CHO. Oxalic acid was the catalyst. The mixture 
was boiled and stirred for 2 hr., and in the end the water was 
distilled 2m vacuo and the final temperature brought to 120 to 
125°. For comparison study, resin powders were prepared 
by mixing resin 40, flour 60, naphthalene 5, hexamethylene- 
tetramine 5, Ca(OH), 2 , and stearin 1 part. The condensa- 
tion with desulphonated lignins was faster and required less 
catalyst, and the resin powder obtained thereby was superior 
to that obtained from the alkaline lignin in its behavior under 
the press. There was greater fluidity, better separation from 
the press, and more neatness. Also, the resin powder ob- 
tained from desulphonated lignins when hardened showed 
initially a greater breaking load but a slower hardening rate 
because of its greater thermoplasticity, and finally reached 
slightly inferior breaking loads. There were no differences 
during condensation, pressing, and hardening among the 
resins obtained from the various desulphonated lignins. 


Anon. Chem. Week 74, No. 22: 56, 58, 60 (1954); B.I.P.C. 
24: 834 (1954). 

Reference is made to a new company which is distributing 
concentrated spent sulphite liquor as a roadbinder to licensed 
dealers in the southern part of Wisconsin at distances of 130 
to 190 miles from the mill. The distributors will then dilute 
and apply the liquor to roads. The use of undiluted liquor 
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a 


as roadbinder is confined to an economical 100-mile radius 


from the mill, and most of it is sold within 50 miles. 


4 
illustrations. wo 


Mtuier, H. F., U. 8. pat. 2,688,706 (July 13, 1954): 
B.L.P.C.25: 66 (1954). es te 


The process of preparing fusible lignin resins (from wood- 
hydrolysis lignin or spent sulphite liquor) suitable for incor- 
poration in molding compositions involves treating the ligneous 
material with sodium hydroxide in aqueous solution, drying 
redissolving the residue in water, precipitating the lignin 
by adding mineral acid, and then drying the lignin product. 


CHEMICALS 
Vanillin 


Monsanto Cuemicau Co. Brit. pat. 695,301 (Aug. 5, 1953); 
C.A. 48: 1001 (1954). 


Vanillin is made by oxidation of alkalized concentrated 
spent sulphite liquor or other lignin-containing materials in 
the presence of copper or certain copper compounds while 
heating under pressure. The process is impreved by con- 
tinuously supplying to the autoclave all of the oxygen neces- 
sary for the oxidizing reaction, while the spent sulphite 
liquor is at the reaction temperature. This is accomplished 


_by passing in a mixed gas in the form of fine bubbles contain- 


ing air diluted with inert gases. The mixed gas has an oxygen 
partial pressure of less than 6.6 lb. p.s.i. Yields of vanillin 
equal to or greater than 10.1% based on the weight of spent 
sulphite liquor solids are obtained. 


Lagauty, P., Ger. pat. 821,205 (Nov. 15, 1951); C.A. 48: 
1681 (1954). 

Crude sodium vanillin solution obtained by alkaline pres- 
sure hydrolysis of spent sulphite liquor in the presence of an 
oxidizing agent is saturated with carbon dioxide, the by- 
products are removed by extraction with CsHs, and the 
residue is neutralized with mineral acid and re-extracted to 
give vanillin. Concentrated fermented sprucewood spent 
sulphite liquor of 28° Baumé 200 (ligain content 60 grams) is 
mixed with 44% volume per cent commercial aqueous NaOH 
250 and H,O 250 ml. The reaction product of Me.NCeHs 
130 and 30% aqueous H,O, 250 ml. is added and the mixture 
heated for 3 hr. at 170 to 190° in a closed vessel. The crude 
sodium vanillin-containing reaction mixture is steam-distilled 
to remove 125 ml, Me,NC,H; and the residue is saturated with 
carbon dioxide to a pH of 9. The Ist extraction with CoH. 
gives a resinous residue practically free of vanillin. The aque- 
ous solution is acidified with 50 ml. 37% HCl (pH 7). The 
second extraction with CsHe gives 5.0 grams resin-free crude 
vanillin which yields 3.5 grams high purity vanillin on further 
purification. The vield is 6% based on the weight of lignin. 


Satvo CuemicaL Corp., Brit. pat. 703,418 (Feb. 3, 1954) ; 
C.A. 48: 6698 (1954). 

A process for the production of vanillin from spent sulphite 
liquor. See U. S. pat. 2,598,311 (C.A. 46: 7770). 


Kaneko, K., and Mrrosg, T., Jap. pat. 4331(’53), (Sept. 2, 
1953); C.A. 48: 9692 (1954). 

Spent liquor, from the sulphate or soda process, is dropped 
through the top of a tower filled with porcelain grains. Butyl 
alcohol is fed in countercurrently through the bottom. The 
butyl alcohol on top is collected and distilled. The residue 
containing 4,3-NaO(MeO)CsH;CHO is treated with sulphuric 
acid. Free vanillin is obtained by solvent extraction. The 
butyl alcohol in the down flow is recovered, combined with 
that recovered from the top flow, and recycled. 


Pear, I. A., and Bryer, D. L., J. Am. Chem. Soc. 76: 2224-— 

2226 (1954); cf. C.A. 46, 11050; C.A. 48: 11052 (1954). 
A study was made of the cupric oxide oxidation of lignin 

model substances. The reaction of vanillin, 5-propenyl- 
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vanillin, and 5-allylvanillin with cuprous oxide and alkali 
under the conditions of ligninsulphonate oxidation yielded 
only monoguaiacyl compounds. The reaction of the bis- 
vanillyl compounds, vanillil, vanilloin, deoxyvanilloin, hy- 
drovanilloin, and bivanillyl under the same conditions 
yielded vanillil, vanillovanillone, vanillin, vanillic acid, de- 
hydrodivanillin and others. Thus the occurrence of many 
compounds in ligninsulphonate cuprous oxide reaction 
mixtures can be accounted for on the basis of a bis-vanillyl 
structure in the lignin molecule. 


Lrorotp, B., Svensk Papperstidn. 55, 816-819 (1952); cf. 
C.A.47: 10500; C.A. 48: 12402 (1954). 

Previous investigations on the influence of methylation of 
wood on the yield of vanillin, obtained on subsequent oxida- 
tion with PhNO, and alkali, were extended to the following: 
Norway sprucewood (MeO 5.0%), Douglas-firwocd, digested 
by termites (MeO 10.3%; cf. C.A. 48: 11780), low-sulpho- 
nated lignin (S 4.3, MeO 12.2%, cf. C.A. 39: 2196), lignin- 
sulphonic acid (S 5.8, MeO 11.2%), precipitated with “BIS” 
bis-(dimethylaminophenyl)-methane and the wood of Betula 
alba (MeO 7.1%). Allmaterials were methylated with CH2No, 
and Mes30O,; Norway sprucewood and low-sulphonated lignin 
were also methylated with anhydrous MeOH and HCl, and 
oxidized under standardized conditions. Control experiments 
were made with alkali and HCI in the absence of methylating 
agents. Methylations with CH.N. and with MeOH-HCl 
caused moderate decreases in yields of vanillin, in the latter 
case probably because of the action of hydrochloric? acid. 
With Me.S0O,, fair yields were obtained from low-sulphonated 
lignin and ligninsulphonic acid and very low yields from Nor- 
way sprucewood, Douglas-firwood, and the wood of Betula 
alba (the wood of Betula alba giving vanillin and syringalde- 
hyde). Sulphonation of wood prior to methylation counter- 
acted the decrease in yield but pretreatment with acid had 
no effect. Sulphonation after methylation increased the 
yield from 18 to 39%. The variations in yield may depend 
on a prevention of the alkaline splitting of phenolic ether 
linkages in lignin, caused by the methylation of PhCH(OH) 
and phenolic OH groups. This view is supported by evidence 
from oxidation experiments with vanillyl methyl ether, 
tetrahydroacetoguaiacylacetoguaiacone trimethyl ether, and 
hexahydrobis (acetoguaiacyl) acetoguaiacone tetramethyl 
ether. The yield of vanillin from vanillyl methyl ether was 
63% of theory and from tetrahydroacetoguaiacylacetoguaia- 
cone trimethyl ether and hexahydrobis(acetoguaiacyl) aceto- 
guaiacone tetramethyl ether was almost nil. On heating 
tetrahydroacetoguaiacylacetoguaiacone trimethyl ether with 
alkali alone 90% remained undissolved as compared with 707 
for the parent substance Me[O(MeO)CsHsCH(OH)CH»)oH. 
Vanillyl methyl ether was prepared as a colorless oil bis 
112-15°, n® 1.5407 in 55% yield by passing dry HCl into 
a solution of 1 gram vanillyl alcoho] in 15 ml. anhydrous 
MeOH for 10 min., neutralizing with solid NaHCOs, extract- 
ing with Et,0, and distilling the extracted material 7m vacuo. 
Tetrahydroacetoguaiacylacetoguaiacone trimethyl ether and 
hexahydrobis(acetoguaiacy])acetoguaiacone tetrameth yl ether 
were formed similarly but without final distillation, the crude 
yields being 69 and 78% respectively, from the parent sub- 
stance Me[O(MeO)C,H;CH(OH)CH2).H and hexahydrobis- 
(acetoguaiacyl)acetoguaiacone methyl ether (Giri CZARR AS: 
7338). Me[O(MeO)CsHs;CH(OH)CH)).H, first reported as 
an amorphous solid, was finally crystallized, m. 127 to 128° 
(from petroleum ether). The crude tetrahydroacetoguaiacyl- 
acetoguaiacone trimethyl ether and hexahydrobis(aceto- 
guaiacyl)acetoguaiacone tetramethyl ether were easily sul- 
phonated to the corresponding sulphonic acids and had ultra- 
violet absorption spectra very similar to those of Me- 
[O(MeO)C.H;CH(OH)CH,],H and hexahydrobis(acetoguai- 
acyl)acetoguaiacone methyl ether. Treatment of Me[O- 
(MeO)C.H;CH(OH)CH2),H with HCl in CHCl; gave a prod- 
uct with a distorted ultra violet spectrum, poorly soluble 
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in sulphite cooking liquor but yielding considerably more 
vanillin than tetrahydroacetoguaiacylacetoguaiacone tri- 
methyl ether; this excludes the possibility that the crude 
tetrahydroacetoguaiacylacetoguaiacone trimethyl ether and 
hexahydrobis(acetoguaiacyl)acetoguaiacone tetramethyl ether 
were contaminated with significant amounts of condensation 
products. 


Marsuatu, H. B., and Sankey, C. A., U.S. pat. 2,686,120 
(Aug. 10, 1954); B.J.P.C. 25: 169 (1954). 

Wood chips or other cellulosic materials are pulped under 
alkaline conditions in the presence of a finely divided gas con- 
taining oxygen at 150 to 200°C. The oxidation products of 
lignin produced during the pulping process include vanillin 
and, in one example, the yield of this compound amounted to 
15% of the lignin in the dry wood. This is similar to Cana- 
dian pat. 470,916 (Jan. 16 1951); cf BI.P.C.21: 446. Two 
figures. 


Anon. Chem. Eng. 61, No. 10: 114-16 (1954); BJ.P.C. 25: 
230 (1954). 

The novel process of Ontario Paper Co. for making vanillin 
from the effluent of the company’s sulphite alcohol plant at 
Thorold, Ont., is described. The process is covered by U. 8. 
pat. 2,576,752-4, granted to Fisher and co-workers Nov. 
27, 1951 (cf. BI.P.C. 22: 386), and is based on the oxidation 
of the lignin-containing Jiquor in the presence of lime. In 
addition to purified vanillin (half of the output going to U.S. 
consumers), Lioxin (trade name for an intermediate product 
containing 97% vanillin and other components) is being pre- 
pared. The odor and taste of this compound are distinctly 
different from vanillin, so that it cannot normally be substi- 
tuted for the latter; it is being developed as an intermediate 
for new uses where the more expensive vanillin would be un- 
economical. Three illustrations. 


Bryan, C.C., U.S. pat. 2,692,291 (Oct. 19, 1954); BI.P.C. 
25: 340 (1954). 

Controlled oxidation of concentrated spent sulphite liquor 
to vanillin is claimed to result in improved yields when the 
partial pressure of the oxygen admitted to the alkaline reac- 
tion mixture is regulated within the close limits which depend 
on the stage of the reaction. Steam, nitrogen, or a similar 
inert gas is employed to dilute the air admitted to the mixture 
for improved process control. Five figures. 


Other Phenolic Compounds 


Monnserg, R., Ora, A., and Lenmuskosk1, U., Papert ja 
Puu 35: 8-12 (1953); C.A. 48: 362 (1954). See also 
Svensk Papperstidn. 56: 46-49 (1953). 


The isolation of pentamethyl phenol and duroquinone from 
spent sulphite liquor is described. The phenolic compound 
previously isolated from spent sulphite liquor (C.A. 45: 
2203) has been definitely identified as Me;C,OH. Significant 
amounts are obtained only when the lignin is precipitated 
from the spent liquor with lime at temperatures above 100° 
and then treated with dilute hydrochloric acid. Lignin then 
reacts with MeOH and CaO at 325 to 350° to produce over 
19% of crude Me;C,OH. It is important to distil the product 
from the reaction mixture without attempting to remove the 
calcium oxide. Treatment of Me;C,OH with chromic acid 
gave duroquinone; duroquinone, Me;C,OH, and other poly- 
methyl phenols formed could be used as cheap raw materials 
in organic synthesis. 


SwIpInsky, J., McMiuuan, F. H., and King J. A., J. Am 
Chem. Soc. 76, No. 4: 1148-1151 (1954): BIC 94. 
FREE ( ive LP. Ce oa: 


Ten amides have been prepared by the reaction of methyl- 
ated /-conidendrin (obtained from the spent sulphite liquor 
of western hemlock pulping) with a variety 


J of amine; 
three of these amides have been reduced to t} Raha 


1€ Corresponding 
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amino derivatives of conidendrin by lithium aluminum hy- 
dride. It has been observed that the lactone linkage in the 
dehydrogenated methylated conidendrin is very stable and 
nonreactive. One table and 32 footnotes. 


EMULSIFYING AND DISPERSING AGENTS 


A. Houtman & Co., Ger. pat. 896,645 (Nov. 12, 1953); 
C.A.48: 4234 (1954). 


A method is described for the production of detergents, 
dispersing and wetting agents. Spent sulphite liquor is con- 
densed with alkyl, alkylaryl, aryl, aralkyl, or acyl (par- 
ticularly SO3;H-containing) organic compounds, preferably 
in form of their reactive halo derivatives. The condensation 
products are possibly brightened by treatment with bleaching 
agents. For example, 80 kg. alkylsulphonyl chloride (ob- 
tained by treating kogasin with a ClSO2 mixture) is heated 
with 200 kg. spent sulphite liquor (sodium ligninsulphonate 
content of 50%) at 50 to 60° in the presence of alkaline metal 
hydroxides. The reaction mixture is diluted with water, and 
the unsaponifiable constituents are removed. The residue is 
a slightly viscous liquid which may be treated stepwise with 
2 to 3% H.O» while heating to give a yellow-brown product. 


Kurermemrt, T., and Ruckx-FioriantrscuitscH, M., Das 
Papier 8: 13-17 (1954); C.A. 48: 5493 (1954). 


The volume and stability of foams from various spent 
liquors were studied. All were shown to be three-phase 
systems. In two instances the Et,O extract (and its MeO 
and § content), the per cent fibers and fiber fragments, the 
ash and its components were determined. The Et,O con- 
tained about 50% acids and 12 to 15% unsaponifiables. 
Stable foams always contained surface-active components 
and appreciable amounts of fibers rich in extractives. From 
the Et,0 extract of a beechwood spent liquor was isolated 
a ligninlike surface-active substance containing 23 to 24% 
MeO which exerted a marked influence on foaming. The 
volume increased with the concentration of the liquor. In the 
acid range, up to about pH 5, especially in spent spruce 
liquors, the volume was relatively low but increased sharply 
with increasing pH. In beechwood spent liquor, the maxi- 
mum volume was obtained when the fiber content was low 
(up to about 0.5 gram per liter); above this point, the volume 
decreased. The stability of the beechwood spent liquor 
was greatly increased when the liquor was aged. In fresh 
beechwood spent liquor, the maximum stability was reached 
when the fiber content was 4.4 grams per liter. With an 
8-day-old beechwood spent liquor, the maximum was obtained 
with a fiber content of 2.8 grams per liter and the stability 
was over four times that of fresh beechwood waste liquor. 
The highest stability was shown by liquors diluted with 30 to 
100 parts H,O. Minimum stability occurred at pH 7, rising 
very rapidly both in the acid and alkaline ranges. Neither 
volume nor stability was much affected by temperature 
changes between 0 and 25°. With increasing rosin size 
addition to beechwood spent liquor, the volume increased 
very slightly, whereas stability decreased sharply. The 
probable mechanism of foam formation is discussed. 


Grzymrx, J., Cement-Wapno-Gips 0, IN; iG) 
(1954); C.A.48: 12385 (1954). 


The use of new materials, especially byproducts such as 
spent sulphite liquor (C.A. 48: 6669), in the manufacture of 
cement is discussed. The waste sulphite liquor can be used 
as a 50% solution or as a powder. In commercial plants 
good results were obtained when both spent sulphite liquor 
and blast-furnace slag were added to the Portland clinker 
before grinding. Then the ground product required 7% less 
water than Portland cement to obtain the same plasticity for 


building applications. The spent sulphite liquor did not 
contain any sugar. 


117-24 
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Nomura, J., Jap. pat. 642(’54), (Feb. 4, 1954); C.A. 48: 
14153 (1954). 


Spent sulphite liquor (300 1.), containing 19.88% solids, is 
treated with 10 kg. CaO after alcohol fermentation. The 
solution is treated for 4 hr. with alternating current at 100 
y. and the precipitate filtered. The filtrate is neutralized 
with sulphuric acid and filtered to give a product containing 
32.11% Ca ligninsulphonate. ‘ 


Jonss, R. V., U.S. pat. 2,688,611 (Sept. 7, 1954); BU.P.C. 
25: 244 (1954). 

Lignin sulphates for use in adhesives, rubber, inks, etc. are 
prepared by treating lignin with a sulphonating agent such 
as a metal chlorosulphonate in the presence of an inert diluent 
such as benzene and of a tertiary amine such as pyridine. 
The water-soluble residue is precipitated into methanol from 
which it is separated by filtration, collected, and dried to 
give the lignin sulphate of the metal used in the sulphonating 
agent. 


EVAPORATION AND BURNING 


Sapier, H., Bevian, F., and R6per, H., Das Papier 7: 
416-424 (1953); C.A.48: 5494 (1954). 

In a series of laboratory experiments, the liquors from spruce 
sulphite and kraft cooks were recovered quantitatively, and 
their fuel values determined. Spent sulphate liquors con- 
tained far more inorganic matter than did spent sulphite 
liquors and, under normal cooking conditions, fuel values of 
spent sulphate liquors were up to 30% lower than those of 
spent sulphite liquors. Based on oven-dry solids, the follow- 
ing mean fuel values were found: for spent sulphate liquor 
maximum 3450 keal. per kg., minimum 3250; for spent sul- 
phite liquor 4370 and 4170 kcal. per kg. However, under 
very drastic cooking conditions, it was possible to obtain 
spent sulphate liquor containing more organic matter than 
that in spent sulphite liquor and under such conditions 
spent sulphate liquor showed the higher fuel value. In 
general, the softer the pulp and the lower the pulp yield, 
the higher was the average fuel value of the dried liquor. 
The relationship between fuel value, ash content, and per- 
centage of water of a waste liquor was determined and is 
shown graphically. 


Smmons, T., Pulp Paper Mag. Can. 55, No. 1: 108-110 
(1954); C.A. 48: 5494 (1954). 

Spent sulphite liquor has been successfully burnt, without 
other fuel and without ash deposition on the boiler, in a cy- 
clone burner in advance of the boiler furnace. 


Lockman, C. J., Swed. pat. 144,001 (Feb. 9, 1954); CLA. 
48: 8544 (1954). 

An apparatus for the recovery of heat and sulphur dioxide 
from spent sulphite liquor. 


ScnoLanpeR, A., Svensk Papperstidn. 55, 620-621 (1952); 
C.A. 48: 9059 (1954). 

The sulphur balance in the evaporation of spent sulphite 
liquor was studied at four different stations. Sulphur 
losses with condensates, steam, and venting gases amounted 
to 0 to 20% of the total sulphur. The losses increase with 
increasing temperature of the station and decreasing pH of 
the liquor. 


Mannpro, N., Svensk Papperstidn. 55: 665-667 (1952); 
of.C.A.45: 9265; C.A. 48: 9688 (1954). 
In a proposed sulphite process soda melt is dissolved in 
waste sulphite liquor which has been neutralized by precipita- 
tion of all Ca as CaCO; and CaSO; and filtered. Sulphide 
brown liquor is obtained and after removal of solid impurities 
hydrogen sulphide is expelled with carbon dioxide when soda 
brown liquor is formed. Sulphur dioxide from burning the 
hydrogen sulphide is dissolved in this liquor to a proper ratio 
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of sodium sulphite to sodium bicarbonate to give sulphite 
liquor. The spent sulphite liquor is evaporated and burnt. 
Several alternatives are suggested to fit the proposed new 
process to sulphate and sulphite processes, e.g. burning spent 
sulphite liquor together with black liquor. In laboratory 
experiments with the proposed new process, with birch and 
pine, pulps with good properties (breaking length 8800 and 
9700 m., bursting strength 59 and 72, and tearing strength 
190 and 180 g.-cm. per cm. after 11,500 and 9700 revolutions 
in the Lampen mill) were obtained in about 70% yields. 


Situen, L. G., and Anprrsson, T., Svensk Papperstidn. 55: 
622-631 (1952); C.A. 48: 9688 (1954). 


The equilibrium between gas and ash are discussed for vari- 
ous conditions in burning concentrated calcium or magnesium 
spent sulphite liquor with special emphasis on the recovery of 
sulphur. With the assumptions pco, ~ poo = 0.15, pH,o + 
Di — 0.10, and PES + 1/ pg, + PSO = Xn = 0.01 atm. 
logarithmic diagrams with partial pressures (— log p vs. 
rO = — log po,) are constructed for 800, 1200, and 1500°K., 
from the equilibrium constants calculated by Whitney, et al. 
(C.A. 46: 255). These rO diagrams show which equilibrium 
need be considered or can be neglected. At temperatures 
and rO ranges when the equilibrium pressure of sulphur 
dioxide would exceed 0.01 atm. all sulphur will be in the gas 
phase. Diagrams with A = 100(po, — '/2pH, — 1/2 Pco), 
i.e., roughly the oxygen excess or deficiency, versus tempera- 
ture illustrate the conditions for obtaining sulphur in the 
gas phase as sulphur dioxide or hydrogen sulphide or in the 
solid phase as sulphate or sulphide. The least desirable 
sulphur compound, CaSO,, is easily obtained but sulphur can 
also be recovered either as sulphur dioxide in the gas or as 
calcium sulphide in the ash if the rates of attainment of equi- 
librium and of secondary reactions on cooling ash and gases 
are favorable. With magnesium one can obtain all sulphur 
in the gas as sulphur dioxide or hydrogen sulphide under a 
wide range of conditions. It does not seem possible to obtain 
magnesium sulphide by combustion. 


Gopparp, H. O., U.S. pat. 2,676,883 (April 27, 1954); C.A. 
48: 9692 (1954). 

A method and apparatus for concentration of spent sul- 
phite liquor with a minimum amount of steam and with a 
minimum of scaling are described. Modifications for pro- 
ducing finely divided fuel or starting material for fermenta- 
tions are also described. Steam for use in the sulphite pulp 
plant is generated at a higher pressure than that required in 
the operation of the plant. This high-pressure steam is used 
to concentrate and dry the waste sulphite liquor to a form 
useful as fuel and containing approximately 8000 B.t.u. per 
lb. of dry solids. This fuel may be substituted for pulverized 
coal. The sugars in the spent sulphite liquor may be con- 
verted to alcohol after concentration and sulphur dioxide 
removal. 


Crate, D., Exerr, H., and Russe, J. K., Pulp Paper Mag. 
Can. 55, No. 5: 97-102 (1954); C.A. 48: 10340 (1954). 

The results of translation from pilot plant studies on the 
thermal compression evaporation of spent sulphite liquor 
(C.A. 44: 6120) to commercial operation are described. Be- 
cause of scale formation satisfactory operation is obtained 
for 20 hr. only. The scale is then removed by operation of 
the evaporator from the regular feed rate of 65 to 180 gal. per 
min. of recovered distillate, this occupying 4 hr. between 
shut-down and start-up. The net evaporation is 14.8 lb. 
H,0 per lb. steam. 


Creprreuist, K. N., Swed. pat. 143,765 (Jan. 19, 1954); 
C.A.48: 10345 (1954). 

A method for the recovery of the heat content of the or- 
ganic substances in spent sulphite liquor is described. The 
liquors are oxidized at about 200° with air or oxygen under 
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about 25 atm., preferably in the presence of an oxidation 
catalyst such as copper, iron, vanadium or one of their deriva- 
tives, and also, if desired, an alkali or alkaline earth oxide or 
carbonate. The heat generated is recovered by blowing out 
the hot gases. Temperatures up to 300° and pressures up to 
200 atm. may be used. 


Maney, R., Przeglad Papier. 10: 75-76, 85-86 (1954); CeAe 
48: 11056 (1954). 

A review of process conditions and equipment for burning 
concentrated calcium-base spent sulphite liquor, with par- 
ticular reference to the results obtained in the sulphite pulp 
mill at Loddby, Sweden. 


Anon. Pulp and Paper 28, No. 2: 78,80 (1954); B.I.P.C. 
24: 546(1954). 

The spent liquor evaporation and burning plant of North- 
ern Paper Mills (subsidiary of Marathon Corp.), Green Bay, 
Wis., is described in a series of eight pictures. The major 
equipment of the plant is the Conkey flat plate Rosenblad 
switch system evaporators; two boilers were converted to 
burn the concentrated liquor, along with powdered coal. 
Eight illustrations. 


ZIMMERMAN, F. J., U.S. pat. 2,665,249 (Jan. 5, 1954); BI.P.C. 
24: 687 (1954). 

The oxidation of waste effluents such as spent sulphite 
liquor, kraft liquor, Masonite liquor, sewage, cheese plant 
whey, or any waste effluent containing organic matter is 
accomplished by the introduction of a heated oxidizing me- 
dium (e.g. compressed air) under pressure of 1500 p.s.i. into 
a tank or tanks containing the waste material heated to the 
point (usually between 480 and 625°F.) at which oxidation 
will take place. In the self-sustaining process, heat recovery 
from the unit is claimed to be as high as 95% of the theoretical 
value in the material, thus producing power in excess of that 
required for the processing. The completely oxidized effluent 
is drawn off into a flash chamber from which the gases and 
steam are bled at a pressure of 1500 p.s.i. 


Brunes, B., Svensk Papperstidn. 57, No.9: 317-330 (1954) 
of. B.IP.C. 22: 284; BI.P.C. 24: 924 (1954). 


Continuing his 1951 review, the author discusses recent 
developments in the recovery, evaporation, and combustion 
of calcium-base spent sulphite liquor. The collection of 
calcium-base spent sulphite liquor from the blowpits is finding 
increased application; tests show that a high yield of dry 
substance without appreciable dilution of calcium-base spent 
sulphite liquor may be obtained in this manner. The need 
for an instrument for measuring and recording the dry sub- 
stance of calcium-base spent sulphite liquor from each pit 
is pointed out, and the incrusting problem in a continuously 
operating displacement system of this type (which results in a 
liquor with a high calcium sulphate content) is mentioned. 
Practical experience indicates the suitability of vacuum and 
counter-pressure evaporators. Methods for combining the 
evaporation stage and the distillation to alcohol have been 
developed and are used on a commercial scale ; the conven- 
tional alcohol plant for fermented calcium-base spent sulphite 
liquor is replaced by equipment which is more reliable in op- 
eration and less space consuming. Evaporation by means of 
thermocompressors is discussed in some detail; this method 
will probably assume great importance in the future par- 
ticularly in plants with available low-cost electric power 
The economies of the different evaporator systems are Conte 
pared. With regard to the combustion — 
spent sulphite liquor, the Loddby furnace and its operation 
are discussed, including methods for overcoming the fly-ash 
problem. A table listing the Swedish installations of this 
furnace with pertinent data is included. The results of nu- 
merous tests indicate that calcium-base spent sulphite liquor 


’ 


of calcium-bagse 
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can now be burned with a high combustion efficiency without 
use of additional fuel. Three tables and 21 figures. 


SotvBEeRG, K., Norsk Skogind. 8, No. 7; 229-235 (1954); 
B1I.P.C.25: 17 (1954). 

The process of scale formation on the heating surfaces and 
some of the significant factors which influence the amounts of 
scale deposited during the evaporation of spent sulphite 
liquor have been investigated. The studies were made in a 
counterpressure evaporator of the Rosenblad type equipped 
with channel switching and natural circulation. The liquor 
was obtained from greaseproof and strong sulphite cooks. 
In one part of the experiments, an extra heating surface was 
added to one of the evaporators of the system. The extra 
heating surface was removable so that the scale deposits 
could be studied. The results showed that the deposits on 
the lower part of the heating surface are porous and coarse 
grained; the principal constituent is calcium sulphate. The 
higher steam velocities in the upper part of the channel cause 
an increase in the deposits on the upper sections of the extra 
heating surface and also gave a smoother surface. Once a 
certain thickness is reached, the rate of scale formation in- 
creases considerably. The author believes that this phe- 
nomenon, together with inadequate cleaning in counter pressure 
evaporators, 1s the real cause for the sudden drop in capacity 
which takes place after the evaporator has been in operation 
for some time. Additional experiments with polished and 
rough heating surfaces have confirmed this theory. A 
smooth surface may accelerate the deposition mechanism, 
but it also prevents the adherence of the deposits to such a 
surface. In full-scale experiments, it was found that the 
simplest way of keeping the evaporator free from calcium 
sulphate is the use of a high-solids concentration in the liquor 
to be evaporated. The cleaning of the plant is most effective 
when the rate of evaporation is low; at normal (and higher) 
capacity of the plant an increase in the accumulation of cal- 
cium sulphate results. The duration of the channel-switching 
periods seems to be of less importance, as long as the output 
is kept below normal. The present experiments were carried 
out without preheaters. Five tables and 10 figures. 


Houerrsson, 8., Can. pat. 504,342 (July 13, 1954); BI.P.C. 
25: 64 (1954). 

The device for the evaporation of spent liquor involves 
the use of large quantities of air forced by fans through a 
porous mat supplied with liquor from an overhead spray 
system. This mat is made from wood shavings or similar 
material and varies from 0.1 to 1 m. in thickness with a thick- 
ness of 0.5 m. usually desirable. Waste liquor from the pulp 
mill is pumped to a cistern below the mat and repumped from 
this cistern to the spray nozzles mounted over the mat. The 
cistern provides storage for the liquor produeed during that 
period of the year when outside temperatures are too low 
to make use of the evaporation system. Five figures. 


SOpeRLUND, G. K., Livppure, S. G., and Stumons, T. M. Ce, 
Can. pat. 504,179 (July 6, 1954); B.I.P.C.25: 77 (1954). 

A separated cyclone combustion chamber for spent sulphite 
liquor is provided to prevent deposition of sticky particles 
on the cooled walls of the furnace. The liquid fuel and air 
for combustion are introduced into this chamber to produce 
a vortex of burning particles extending the length of the 
chamber, with the ash particles crushed by contact with the 


walls to destroy the hollow character of these particles. Two 
figures. 


SODERLUND, G. K., Linpsere, 8. G., and Summons, T. M. co 
U.S. pat. 2,678,615 (May 18, 1954); B.I.P.C. 25: 339 (1954). 

A method for burning sticky, water-containing liquid fuel 
(concentrated spent sulphite liquor) is described. This proc- 
ess is identical to Canadian pat. 504,179 (July 6, 1954). 


Vol. 38, No.7 July 1955 TAPPI 


FERMENTATION 


ScHOEDLER, K., Wochbl. Papierfabrik. 81: 470, 472, 474 
476 (1953); cf. C.A. 47: 6597; C.A. 48: 361 (1954). 

A continuation of Schoedler’s previous report on the im- 
proved utilization of spent sulphite liquors from coniferous 
and beechwood by bacterial fermentation to acetone, butanol, 
and ethanol. It deals mainly with the economic aspects of 
the use of acetone, butyl alcohol, and butyl acetate as sol- 
vents in the lacquer, artificial silk, and plastics industries 
(production figures for which are given). Butyl derivatives 
as plasticizers are discussed very briefly. 


Makriant, E., and Torraca, G., Ind. carta (Milan) 7: 47-51 
(1953); C.A. 48: 2366 (1954). 


Sugars were determined in sulphite liquor by the use of 
paper chromatograms, using Whatman no. | filter paper, with 
0.05 ml. solution and BuOH-AcOH-H,0 (4:1:5 by volume) 
or phenol-NH; as solvents, at 18 to 20°, during 65 to 72 hr., 
with 3% p-anisidine-HCl in BuOH or 3% resorcinol in EtOH 
containing 5% concentrated HCl as developers. Before 
applying the latter, the solvent was evaporated and the 
sprayed strips were heated 1.5 to 2 min. at 120° or 3 min. 
at 80°, respectively, for the two reagents. First, the sul- 
phite liquor was passed through cation and anion-exchange 
resins and decolorized, if necessary, by Duolite S 30. With 
~BuO8 and solvent and p-anisidine-HCl, glucose, xylose, and 
galactose were clearly detected (brown, red, and brown spots, 
respectively); mannose was better separated from arabinose 
with PhOH solvent and p-anisidine-HCl. Ketoses were de- 
tected with resorcinol (red spot). The sugars present in 
sulphite liquor after various cooking periods were investigated. 
In 2-hr. liquors substantially no sugars were present. Sugars 
began to appear after 4 hr.; xylose after 6 hr. and increased 
thereafter. Glucose began to appear in increasing amounts 
after the 8 hr.; galactose appeared before glucose. Arabinose 
began at the 4th hr. and was maximum at the 6th, decreasing 
thereafter. Mannose accompanied arabinose but increased 
always. Fructose appeared at the 10 to 14th hr. Two 
other (yellow) spots, appearing in the BuOH and p-anisidine- 
HCl test with final liquors, could not be ascribed to any 
sugar, but investigation is going on. Estimation of the spot 
intensities gave the following relative amounts in the final 
liquor: glucose and galactose 1, arabinose 7, xylose 9, man- 
nose-10, fructose less than 1. 


Jensen, W., Paper and Timber (Finland) 32B: 329-332 
(1950); C.A. 48: 4173 (1954). 

A constant-boiling fraction (b.p. 250°/atmospheric pres- 
sure) was isolated from fusel oil obtained in the production of 
alcohol from spent sulphite liquor by distillation by using 
a spinning band column. It was shown to be an azeotropic 
mixture containing 4-hydroxy-3-methoxy-1-propy|-benzene 
as one component. 


Josepu, H. G., Chemistry in Can. 5, No. 11: 23-27 (1953); 
C.A. 48: 5493 (1954). 

An outline of the process of manufacturing industrial 
aleohol from spent sulphite liquor at Thorold, with special 
reference to some improvements in refining the alcohol and 
other fermentation by-products. 


Smirnov, V. A., and BONDARENKO, A.N., Trudy Leningrad. 
Tekhnol Inst. Pishchevoi Prom. 1(TX): 77-90 (1949); C.A. 
48: 6119 (1954). 

One cubic meter of sulphite liquor yields 5.86 1. of ab- 
solute EtOH. The loss of EtOH during the mash rectifica- 
tion process is about 5%. The normal steam consumption 
per dl. alcohol is about 260 ke. 


Yamacucut, T., Topa, H., and Hamapa, C., J. Japan. Tech. 
Assoc. Pulp & Paper Ind. 7, No. 4: 12-18 (1953); C.A. 48: 
7256 (1954). 
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The manufacture of fodder yeast from spent sulphite liquor 
was studied using Mysotorula japonica and Candida tropicalis. 
When multiplication was most desirable, the yields of yeast 
were about 50% of the sugar consumed and the B.O.D. was re- 
duced to about 50% of the original value. There is a large 
amount of sugar in the spent liquor of precooked kraft pulp, 
but it was hardly consumed by these yeasts as it consisted 
mostly of pentose. 


SAMUELSON, O., GABRIELSON, G., and Harrier, N., Svensk 
Papperstidn, 55: 6138-619 (1952); cf. C.A. 41: 2894; C.A. 
48: 9060 (1954). 

Formulas have been derived for calculation of the alcohol 
recovery from spent sulphite liquor in evaporation steps of 
three different kinds. The theoretical recoveries after one, 
two, and three steps are given. Starting from Margule’s 
formula and the equation of Gibbs-Duhem, equations are 
derived which are useful for the calculation of complete equi- 
librium curves for binary systems at subatmospheric pressures 
when many but uncertain experimental values are available. 
Two full-scale evaporation plants were investigated. The 
results agreed with theoretical calculations. The recovery 
of condensate from two evaporation steps gave an alcohol 
yield of 91%, from three steps 98% or more. 


JENSEN, W., and Rinng, P., Papert ja Puu 34B: 137-139 
(1952); C.A. 48: 9613 (1954). 

Fusel oil from 15 Finnish sulphite mills was analyzed by 
distilling in a spinning band column. Distillation curves are 
given, and in one case the chemical constitution of each frac- 
tion was checked after redistillation by determining specific 
gravity, elementary analysis, molecular weight, OH number, 
and optical activity. 


Nomura, J., Ocura, R., and Kawamoro, K., J. Fermenta- 
tion Assoc. (Japan), 10: 302-305 (1952); C.A. 48: 18218 
(1954). 

The Bertrand method (cf. C.A. 1: 1630), the Fehling- 
Lehmann-Schoorl method, and a modified Lane method 
(cf. C.A. 17: 1400) for determining sugars in spent sulphite 
liquor were compared. The last method, in which a definite 
amount of the boiling Fehling solution is titrated with sugar 
solution with methylene blue as the indicator in a specially 
devised apparatus, was most applicable to spent sulphite 
liquor freed from sulphur dioxide (but containing lignin). 


Scumipr, E., Unasylva 7, No. 4: 152-154 (1953); BA IP Mc 
24: 928 (1954). 

The method used by the chemical pulp industry in Germany 
today for the continuous growing of Torula utilis according to 
the Waldhof process is described. The spent sulphite 
liquor principally used in yeast production is spent beech 
liquor; on the spent liquor of each short ton of beech pulp 
produced, 200 to 240 lb. of yeast can be grown. The food 
value of the yeast and its use in feeding livestock are discussed. 
Three tables. 


Foop AND AGRICULTURE ORGANIZATION OF THE UNITED 
Narrtons, Technical Panel on Wood Chemistry. Sixth meet- 
ing, Stockholm, 1953. Rome, The Organization, 1954, 
169 pp.; B.I.P.C. 25: 228 (1954). 

At the Sixth meeting of the Food and Agricultural Organ- 
szation of the United Nations, the Technical Panel on Wood 
Chemistry presented the following papers, listed by authors 
and titles, on spent sulphite liquor and yeast: Heijkenskjéld, 
G. Bakers’ yeast—1 table, pp. 83-88; Wiley, Averill J., Hold- 
erby, J. M., and Fries, Karl W. Food and feed yeast in the 
U.S.A.—two tables, five figures, and six references, pp. 
89-100; Schmidt, Erwin. The production and _ utilization 
of food and feed yeast in Germany—three tables, pp. 101-109; 
Martin, J. B. Research on waste sulphite liquor in agricul- 
tural uses—five references, pp. 121-124; and Burstrém, Hans. 
Waste sulphite liquor as a fertilizer in Sweden—four tables 
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and one illustration, pp. 125-129 + one plate. All papers 
were presented in English. 


Exetunp, S.F.A., Can. pat. 505,549 (Sept. 7, 1954); BI.P.C. 
25: 255 (1954). me 

Degassed neutralized spent sulphite liquor in which the 
pH has been adjusted between 4 and 7 is treated with a cer- 
tain quantity of yeast to sorb the sugar from the liquor. The 
yeast is separated from the liquor by filtration, centrifugation, 
ete. and placed in a nutrient salt solution where it 1s allowed 
to ferment; the yeast is then removed from the salt solution 
which may be re-used until the concentration of ethyl alcohol 
reaches 15 to 22% by volume. This is identical with U. 8. 
pat. 2,525,214 (Oct. 10, 1950); ef. B.L.P.C. 21: 220-221. 


Forrress, F., and Wuire, B. B., U.S. pat. 2,689,817 (Sept. 
21, 1954); BJI.P.C. 25: 255 (1954). 

Spent liquors, especially spent sulphite liquors, are steam- 
stripped of free sulphur dioxide, concentrated to 20% solids, 
and adjusted to a pH of 6.5 to 7.5 prior to fermentation with 
bacteria of the genus Propionibacteritwm to produce propionic 
acid. Other sugars, growth factors, and nitrogen sources 
may be added to the liquor to increase the yield. The pro- 
pionic and other acids may be recovered by steam distillation 
or solvent extraction and the bacteria removed from the fer- 
mented spent liquor by filtration. 


FERTILIZERS 


Faupner, J., Wochbl. Paprerfabrik. 82: 111-113 (1954); 
C.A. 48: 6063 (1954). 

A pretreated, diluted, neutral spent sulphite liquor from 
a straw cook, when thoroughly incorporated into an unpro- 
ductive soil, apparently hastened wheat germination and in 
no way interfered with its growth. No general conclusions 
can be drawn from these laboratory experiments. 


FUNDAMENTAL INVESTIGATIONS 


Loomis, T. A., and Bryer, R. E., J. Pharmacol. Exptl. 
Therap. 109: 21-25 (1953); C.A.48: 275 (1954). 


The heparinlike anticoagulant action of sulphonated lignins 
from commercial spent sulphite liquor was investigated. 
Spent sulphite liquor was fractioned by a method similar to 
that of Markham, et al. (C.A. 44: 325) and a series of sul- 
phonated lignins was obtained with apparent molecular 
weights of 20,000 to 310,000. All the fractions showed anti- 
coagulant activity in dogs. They produced transient toxic 
symptoms, but there was no evident delayed toxicity. All 
the dogs recovered. 


Hunter, R. ., Tracy, J., Currs, R., Youne, R. E., Outn, J., 
and McCarruay, J. L., Tappi 36: 493-497 (1953) ef. CUA: 
45; 4447; C.A. 48: 361 (1954). 

The density, viscosity, specific heat, thermal conductivity 
and Prandtl number versus concentration and temperature 
of spent sulphite liquor is reported at various concentrations 
and temperatures. These properties have been collected 
from the literature or determined experimentally at various 
temperatures and concentrations of solids. Best average 
values of these properties and of Prandt] numbers are nae 
posed and recommended for use in engineering design calcu- 
lations. Some examples are given to show applications of the 
data to design of fluid flow and heat-transfer equipment 
Twenty-five references. , 


Neumann, F., Das Papier 7: 
362 (1954). 

Methods are outlined for the rapid determination of imor- 
ganic components in spent sulphite liquor by rapid oxidation 
with hydrogen peroxide. In the determination of nitrogen 
50 to 100 ml. spent sulphite liquor is mixed with 30% HO, 


388-391 (1953); C.4. 48. 
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(10 ml. per gram of spent sulphite liquor solids) and then 
added dropwise to a boiling mixture of 10 ml. H,SO,, 3 grams 
K.80,, and 0.3 gram HgSO, in a Kjeldahl flask. The 
mixture is boiled 15 min., made alkaline, and NH,OH de- 
termined in the usual way. By the addition of not more 
than 1 to 2 drops HC1O,, the oxidation is accelerated. For 
the determination of potassium, the Ca ions in the spent liquor 
are removed with (CO.NH4,)s, and the filtered solution is 
mixed with H,O, and added slowly to 3 to 5 ml. boiling 
H.SO,. Addition of HClO, hastens the oxidation. The 
colorless solution is evaporated in a platinum dish, heated 
red hot, taken up in 10% HCl, evaporated, and dissolved 
in 15 to 20 ml. H,O. In the filtered solution, potassium can 
be determined as KBPhy (cf. Raff and Brotz, C.A. 46: 59). 
When potassium is to be determined as KCIO;, the SO, 
ions are removed with the BaCh, 5 ml. HC1O, is added, the 
mixture evaporated until white fumes of HClO, appear, and 
the cold solution treated with 20 ml. alcohol containing ‘1 
ml. HClO, per 100 ml. 


KitaurA, 8., Jap. pat. 101 (53), (Jan. 14, 1953); C.A. 48: 
371 (1954). 

A method for the preparation of an ion exchange resin 
suitable for the separation of ligninsulphoniec acids from spent 
sulphite liquor is described. A solution of 2 moles HCl and 
1 mole aniline is treated with 2 moles 40% HCHO. The 
product is absorbed by a porous substance (e.g., pumice), 
filtered, washed with water, immersed in 5% NaOH, washed 
with water, and dried to give a cation-exchange resin capable 
of adsorbing 0.1 gram ligninsulphonic acid per gram of resin. 


Scrpronr, A., Ann. chim. (Rome) 43: 273-281 (1953); 
cf. following abstract; C.A. 48: 3683 (1954). 


The structure of the lignin recovered from the desulphona- 
tion of ligninsulphonic acids was investigated. Lignin from 
desulphonated ligninsulphonic acid has lower MeO and OH 
contents than the alkali lignin extracted from the same wood. 
The lower OH content is related to the fact that some OH 
groups take part in the sulphonation process. In lignin all 
the OH groups can be methylated and acetylated. Those 
OH are absent which in alkali lignin can be acetylated but not 
methylated. Lignin also contains CO.H groups which alkali 
lignin does not possess. Ligninsulphonic acid is desulphonated 
with NaOH and Ca(OH), solutions of various concentrations 
with the following results (type of lignin, lignin recovered, 
% 8, Yo MeO, % MeO after methylation, % Ac after acetyla- 
tion, and % CO:H, respectively): alkali, — —, 19.22, 29.68, 
21.95, 0; ligninsulphonic acid, desulphonated with 2% 
NaOH, 58, 1.6, 14.03, 29.83, 14.17, 0.86; ligninsulphonie 
acid desulphonated with 10% NaOH, 78, 0.54, 14.80, 31.68, 
15.26, 9.40; ligninsulphonic acid desulphonated with 30% 
NaOH) .63,, 0:51) 1513342 aioe 8.50; ligninsulphonic 
acid desulphonated with 4% CaO for 2 hr., 52, 0.60, 14.48, 
27.42, 13.36, 5.81; and ligninsulphonic acid desulphonated 
with 4% CaO for 4 hr., 76, 0.55, 13.87, 28.62, 13.70, 7.60. 


Scrpront, A., Chemica e industria (Milan) 35: 479-483 (1953); 
cf. preceding abstract. C.A.48: 3683 (1954). 

The conditions for the desulphonation of ligninsulphonie 
acid were studied in order to obtain a high yield of products 
useful in phenol-lignin resin manufacture. Complete desul- 
phonation of ligninsulphonie acid, either in the liquors or 
isolated, is not obtainable nor is it recommended since deg- 
radation conditions are engendered resulting in a loss in 
yield. The differences in desulphonated lignins obtained 
under various conditions are included in the table of the 
preceding abstract. In the condensation with phenol, de- 
sulphonated lignins are much more reactive than ligninsul- 
phonic acid. Molding powders containing resins obtained 
from desulphonated lignins show greater plasticity during 
calendering operations than resins from ligninsulphonic acid. 
The similarity of the molding properties of resins obtained 
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from desulphonated lignins shows the nonutility of excessive 
desulphonation. It is considered sufficient to remove the 
SO3H groups to prevent the formation of molding products 
having increased hygroscopicity. Nineteen references. 


Brauns, F. E., Das Papier 7: 446-452 (1953); C.A. 48: 


5489 (1954). 


A lecture in which Brauns shows the difficulties in defining 
and isolating lignin, the type of bonding of lignin in plant 
tissues, experiments on colloidal wood with the object. of 
isolating native lignin, and the demethylation of lignin. 
The system of linkages in lignin building units and lignin sul- 
phonation are discussed. The following analysis of barium 
ligninsulphonates is described. Barium ligninsulphonates 
in water are passed slowly through a column containing a 
suitable cation-exchange resin, the material is carefully 
eluted, and sulphur is determined in the eluate by Salvesen 
and Hogan’s method (C.A. 43: 1182). The column is then 
turned through 180° and eluted with hydrochloric acid, and 
barium is removed as barium chloride and determined as 
barium sulfate. Details are reserved for future publication. 


Neumann, F., Das Papier 7: 
47: 4606; C.A.48: 5493 (1954). 


The use of complexon for titration of the bases in sulphite 
cooking acid and in spent sulphite liquor is discussed. Traces 
of heavy metals, especially copper, interfere with the titra- 
tion with complexon. Such interference was prevented by 
the introduction of about 0.2% KCN into the NH,OH-NH,Cl 
buffer solution used in the titration; the mixture maintains 
its stability for about 2 weeks. 


425-426 (1953), cf. C.A. 


Dymoy, K., Annuaire ecole polytech. etat “Stalin” Sofia 4: 
49-75 (1950-52) (German summary) C.A. 48: 6118 (1954). 

The use of some organic sulphonic acids and inorganic 
salts for the preparation of hydrolytic sugar was studied. 
The hydrolysis of dried wood (conifer) shavings was carried 
out in seven stages; the temperature of the first stage was 
120° and of the last stage, 180°. After every stage, which 
lasted 30 min., the shavings were washed and treated with 
fresh catalyst solution; the sugar content of the solution was 
determined for each stage. The catalytic activity of asphalt 
extracts, PhSO;H containing some H,SO,, spent sulphite 
liquor, and Al,(SO,)3 solution was studied. Asphalt extracts 
gave maximum and Al,(SO,)3 minimum yields of total 
reducing substances. All catalysts, except spent sulphite 
liquor, catalyzed also the decomposition of the monosaccha- 
rides. 


Sengu, R., Bull Chem. Soc. Japan 26: 143-147 (1953) (in 
German); cf. C.A. 47: 1022; C.A. 48: 6689 (1954). 

A new method is described for the determination of lignin- 
sulphonic acid in spent sulphite liquor by colloidal titration. 
The method is based on the precipitation of ligninsulphonic 
acid with high polymeric aminohydroxyethylchitosan with a 
degree of polymerization (D.P.) of about 600 and back titration 
of the excess aminohydroxyethylchitosan with potassium 
polyvinyl alcohol sulphate. Methods for the preparation 
of the reagents are described. To 5 ml. spent sulphite liquor 
diluted 20 to 1, is added 5 to 10 ml. of 0.01 NV aminohydroxy- 
ethylchitosan and the excess back titrated with 0.025 N 
potassium polyvinyl alcohol sulphate (toluidine blue indicator). 
The ratio of S:N in the precipitate is 1:1. Different samples 
of spent sulphite liquor all gave precipitates of a ligninsul- 
phonic acid with an equivalent weight of about 380. Con- 
sumption of aminohydroxyethylchitosan 1s dependent on 
pH during titration, being 1.6 times as much at pH 11 as at 
pH 3. At the higher pH all the groups able to dissociate 
(SO, and OH) are titrated, but only the sulphonic groups at 
the lower pH. The pH range 2 to 5 is preferred. Waste 
sulphite liquor, when diluted 1.25:1000 still gives an observ- 
able precipitate. 
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Ricuter, G. A., and Pancoast, L. H., Jr., Tappi 37: 263-272 
(1954); C.A. 48: 9685 (1954). 


In a comprehensive work sulphonation and delignification 
experiments were carried out with western hemlock, spruce, 
white birch, southern pine, and Douglas-fir, with sulphurous 
acid solutions of various pH and of increasing concentrations 
and over a wide range of temperatures, from room tempera- 
ture up to 150°. The results are given in numerous graphs 
and tables. The low temperature sulphonations were carried 
out over periods of up to 16 months and some of the cooks 
are followed by short high-temperature cooks. The degree 
of sulphonation of the lignin in the wood and the amounts of 
dissolved lignin are determined. At room temperature and 
with a 10% SOz solution a slow progressive solution of the 
lignin takes place, amounting to 62% of the original lignin 
after 16 months, but the chemically combined sulphur in 
the residual wood never exceeds 8% based on the lignin. 
The rate and degree of sulphonation depend on the concen- 
tration of the sulphur dioxide solution and the temperature. 
With increasing replacement of the free sulphur dioxide by 
combined SO, (Na:SO3) the rate of sulphonation decreases. 
The sulphur content of the ligninsulphonates isolated from 
the room temperature cooks amounts to about 8 to 10%. 
Prehydrolysis of the wood with 5 and 25% HCl at 30° or 
with HO or 1% SO» at elevated temperatures (100 to 150°) 
deactivates the lignin and interferes both with low tempera- 
ture sulphonation and with subsequent cooking at an ele- 
vated temperature. Pretreatment with strong Cl-H,O 
causes a solution of the lignin at a lower degree of sulphona- 
tion, probably because of a reduction in the molecular weight 
of the lignin. Hydrolysis at an elevated temperature of pre- 
sulphonated wood with acid solutions other than sulphur 
dioxide causes only a partial delignification except where the 
lignin has been sulphonated to above 4% S. Similar deligni- 
fication of wood that has been sulphonated with bisulphite 
or sulphite at a high temperature is much more difficult. 
Sulphonation of birch with sulphur dioxide solutions at a low 
temperature is much slower than that of hemlock, spruce, 
or Douglas-fir. When hemlock is pretreated with a 10% 
SO, solution 2 weeks at 20° and then cooked 2 to 4 hr. at 
120° in the same solution a very rapid and complete deligni- 
fication takes place. 


Harrier, N., and Samuntson, O., Svensk Papperstidn. 55: 
851-862 (1952); C.A.48: 10335 (1954). 


A comparison was made of the hydrolytic action of sul- 
phurie acid, high-polymer ligninsulphonic acid, and spent 
sulphite liquor on cotton and wood pulp at elevated tempera- 
tures. The results showed differences between cotton and 
wood pulp in addition to the particular influences of these 
acids on the rate of hydrolysis and on viscosity (degree of 
polymerization (p.P.)), yield, cold and hot alkali solubility, 
and CQ.H number of the hydrolyzed cellulose. Sulphuric 
acid and high-polymer ligninsulphonic acid were used in 
equivalent concentrations as to their ability to invert cane 
sugar. In order to compensate for the decomposition of high- 
polymer ligninsulphonic acid the acid solution was circulated 
through a cooler and an anion exchanger of weakly basic 
type to remove the low-molecular acids formed, and fresh 
high-polymer ligninsulphonic acid was added daily. The 
rate of hydrolysis at 90° was markedly slower and the yield 
of hydrolyzed cellulose at 100° for a certain viscosity much 
lower with high-polymer ligninsulphonic acid as compared to 
sulphuric acid which is explained by a “sereening effect’’, 
ie. the high-molecular high-polymer ligninsulphonic acid 
cannot reach all parts of the fiber accessible to sulphuric 
acid. For the same reason samples treated with high- 
polymer ligninsulphonic acid at 90° showed the highest CO.H 
number. Experiments with spent sulphite liquor which 
were performed at 140 and 170° did not include the rate, only 
the yield and properties of hydrolyzed cellulose from cotton 
and wood pulp, compared at same viscosity. No difference 
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in vield was found between sulphuric acid and spent sulphite 
liquor, nor did the cold or hot alkali solubility differ markedly 
though 75% of the strong acid anions in waste sulphite liquor 
were highly polymeric. The main explanation given for 
this observation is the equalizing influence of the Donnan 
effect on pH in the fiber and the outer liquor but the more 
rapid attack of low-molecular acids will also depress the 
difference between sulphuric acid and spent sulphite liquor. 
The rate of degradation was at first higher for cotton than for 
wood pulp and the curves (p.P. versus time) crossed each 
other but the rates became reverse and a second crossing 
occurred at p.p. 160 when 26% of cotton and 33% of wood 
pulp had been removed. The curve for cotton leveled off 
at a p.p. of about 150, indicating a better resistance in cotton 
of the crystallites than in wood pulp. The yield of hydrolyzed 
cellulose from cotton was rather close to 100% down to 
p.p. 200 and the hydrolysis proceeded with no significant 
drop in p.p. when 150 was reached, whereas the p.P. of wood 
pulp decreased invariably with the yield, showing only 
“semiresistance” at 320. The cold alkali solubility for cotton 
was less than 5% at p.p. 300 and increased markedly on fur- 
ther reaction, also when p.p. became constant, indicating a 
change in structure of the hydrocellulose. With wood pulp 
the cold alkali solubility increased to about 15% at v.P. 
400 and then passed a minimum at 300 followed by a striking 
increase. Compared at the same viscosity cotton had 
higher hot alkali solubility than wood pulp but correction 
for differences in alkali-resistant cellulose in the original 
materials brought the values very close to each other. A 
considerable decrease in CO.H number occurred at high p.P. 


Kuriyama, §., and Mort, K., J. Chem. Soc. Japan, Ind. 
Chem. Sect. 56: 499-501 (1953); cf. C.A. 48: 11780; C.A. 
48: 12405 (1954). 


Red pinewood pulp was sulphonated and the amounts of 
lignin and sulphur were determined. Experiments were 
devised in which the degree of sulphonation of lignin in 
sulphite liquors at varying pH were used to examine the view 
of Erdtman (C.A. 43: 7682) that active radicals are present 
in lignin. It was stressed that Erdtman’s ‘“B-radical”’, 
which can be sulphonated at a pH below 7 and which hardly 
reacted with resorcinol, is not simple in nature; the reactivity 
of the radicals changes with slight variations in pH. The 
mechanism of sulphonation of lignin is discussed. 


Opincovs, P. N., Gromovs, V., and Jakuseva, A. Latvijas 
PSR Zinatnu Akad. Vestis 1952, No. 11 (Whole No. 64), 
31-41 (in Russian); C.A. 48: 14194 (1954). 


The influence of the removal of polysaccharides from the 
wood substance on the solubility of lignin in sulphite liquor 
was investigated. Either partial or full removal of carbo- 
hydrates from the wood substance by hydrolysis with dilute 
sulphuric acid, solution with Cu-NH; solution, or decomposi- 
tion by enzymes of Coniophora cerebella decreased very signifi- 
cantly the ability of lignin to dissolve in the sulphite quer 
The probable mechanism is that the sulphonation of the lignin- 
carbohydrate complex proceeds at the double bonds in the 
aliphatie chain of lignin, and the removal of the carbohy- 
drates by the pretreatments converts lignin into a keto-form 
with elimination of the double bonds; this causes difficulties 
in sulphonation. pie 


AHLEN, L., and SamuE.son, O., Svens } 5: 
81-84 (1953); C.A. 48: 14195 (1954). pa akaalicaibe 

An investigation of two methods for 
methanol] and ethanol in spent sulphit 
sates from spent sulphite liquor. 


the determination of 
e liquor and conden- 


TECHNICAL ASSOCIATION OF THE PULP AND Pa 
NICAL | T. PER INDUSTRY 
Tappi 37, No.2: 127-129A (1954); BILP.C. 94. 549 (1954); 
The method for the determination of water in pulp rail 
spent liquors (TAPPI Suggested Method T 641 sm-54) igs 
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based on a modification of the Karl Fischer titration for 
water and is applicable to spent liquors from calcium, mag- 
nesium, ammonia, kraft, and semichemical processes. 


Brauns, F. E., Huava, J. B., and Serer, H., Anal. Chem. 
26, No. 3: 607-608 (1954); of. BI.P.C. 24: 451; BI.P.C. 24: 
612 (1954). 

A method is described for the determination of sulphur 
and barium in organic barium sulphonates. The barium in 
organic barium sulphonates, such as barium ligninsulphonates, 
is separated from the acid component by means of a small 
cation exchange column, and the sulphur in the eluate is de- 
termined according to Salvensen and Hogan (cf. BJI.P.C. 
19: 153-154). The barium is then eluted with hydrochloric 
acid from the other end by turning the column 180° and 
determining the barium as barium sulphate in the usual 
way. One figure and one reference. 


RicuTzENHAIN, H., ABRAHAMSSON, B., and Drysg.ius, E., 
Svensk Papperstidn. 57, No. 13: 473-477 (1954); BILP.C. 25: 
58 (1954). 

The solubility of sprucewood sulphonated under different 
conditions in cuprammonium solvent has been investigated. 
The cuprammonium solvent-insoluble residues always con- 
tain nearly equal amounts of lignin and carbohydrates. 
When sulphonated wood is hydrolyzed before the treatment 
with cuprammonium solvent, a more complete dissolution is 
obtained. A fraction of the dissolved lignin can be precipi- 
tated together with carbohydrates by acidifying cupram- 
monium solvent. When sulphonated wood is treated with 
cuprammonium solvent in the presence of air, it dissolves 
nearly completely. The resulting water-soluble ligninsul- 
phonic acid can be isolated as quinine salt. It contains 1 
sugar residue per 4 to 5 lignin units. Sugar residue can only 
be isolated by acid hydrolysis, but not by reprecipitation. 
The existence of chemical linkages between lignin and car- 
bohydrates is discussed. Three tables and 24 references. 


GiERER, J., LinpGrEN, B. O., and Mrxawa, H., Svensk Pap- 
perstidn. 57, No. 17: 633-637 (1954); BJ.P.C. 25: 199 
(1954). 

Model investigations of lignin sulphonation have shown 
that lignin most probably contains benzyl alcohol and benzyl! 
ether groups; these are formed in the oxidative polymeriza- 
tion of coniferyl aleohol, the probable course in the biosyn- 
thesis of lignin. In addition, the presence of p-hydroxybenzyl 
alcohol groups and also possibly of p-hydroxybenzyl ether 
groups has been demonstrated by specific color reactions. 
On the other hand, cinnamyl alcohol groups and phenyl- 
coumaran structures, such as those present in dehydrodi- 
coniferyl alcohol, do not seem to be as dominating in lignin 
as might be anticipated from the relative amount of dehydro- 
diconiferyl alcohol present in the mixture of dimers formed 
during the oxidation in vitro of coniferyl alcohol, although 
these two types of groups behave in some respects like lignin. 
Two possible explanations are offered. The one is that the 
cinnamyl alcohol groups and the phenyleoumaran structures 
present in the dimeric intermediates may be destroyed or 
changed in some way during the further oxidation to lignin. 
The alternative explanation involves the possibility that the 
principal path of lignin biosynthesis does not include essential 
amounts of the dehydrodiconiferyl alcohol structures as in- 
termediates. Nine figures and 17 references. 


Autin-ERpTMaN, G., Svensk Papperstidn. 57, No. 20: 745-760 
(1954), of. BI.P.C. 23: 725; BI.P.C.25: 284 (1954). 


The ultraviolet absorption of 26 spruce lignin derivatives, 
including ligninsulphonic acids, lignothioglycolic acids, 
acetic acid lignin, and alcohol lignins, has been studied in 
various solvents and at varying pH values. The absorption 
curves are discussed and conclusions are drawn regarding 
the extrusion of sulphurous acid from ligninsulphonie acids 
in alkaline solutions, the absence of enolic groups, etc. The 
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“Ae-method”’ described in part IV of this series, has been 
used for studying the structural types as well as the amount 
of phenolic elements present in the lignin preparations. 
The presence of two types of phenolic elements in the lignin 
derivatives was indicated: (1) guaiacol elements which are 
not conjugated with extra-nuclear double bonds, and (2) 
phenolic components with extended chromophores, amount- 
ing to less than 3-4/100 methoxyl groups for materials pre- 
pared under mild conditions. Larger contents of the latter 
elements were found in some lignin derivatives which had 
been subjected to drastic conditions during preparation, 
such as high temperature or oxidation in alkaline medium. 
The values calculated for the content of the guaiacol ele- 
ments varied somewhat with the type of preparation and 
the model phenol employed for comparison; the limits were 
8 and 32/100 methoxyl groups. Only a slight increase, 3- 
4/100 methoxyl groups, was observed as a result of resul- 
phonation of a low-sulphonated ligninsulphonic acid. Seven 
tables, seven figures, and 46 references. 


Krarzu, K., and Scuwerrs, W. I., Monatsh. Chem. 85, No. 
5: 1046-1054 (1954); BJ.P.C. 25: 284 (1954). 


The so-called ‘Hibbert building stones’ could be separated 
chromatographically by applying the ethanolysis techniques 
to as little as 3 to 8 mg. of wood or isolated lignins. The 
methods are described in detail. The best developer was 
water - benzine (boiling at 100 to 110°C) - chloroform - meth- 
anol in the ratio of 5:7:2:1. The reagent used for spotting 
the chromatogram was the “Denis reagent’? (no formula 
or reference is given, but presumably the Folin-Denis reagent 
for phenols, cf. J. Biol. Chem. 12: 239-243 (1912)). Besides 
sprucewood, the method when applied to Brauns’ native 
lignin, periodate lignin, hydrochloric acid lignin, alkali lignin, 
ligninsulphonic acid, and a fiberboard showed the presence 
(in the ethanolysis mixture) of a-ethoxypropiovanillone, 
vanilloylacetyl, 1 - (4 - hydroxy - 3 - methoxypheny]) - 2 - pro- 
panone, and vanillin. There was strong indication that from 
sprucewood, e-hydroxypropiovanillone was also isolated, and 
there were some spots that indicated the presence of unidenti- 
fied ethanolysis products. None of the above products was 
found when coniferin or sodium propiovanillone-a-sulphonate 
were subjected to the above techniques. Two tables, one 
figure, and 23 footnotes. 


ION EXCHANGE RESINS 


Ki, Z., Prace Inst. Celuloz. Papier. 2, No. 2: 19-33 (1953); 
cf. C.A. 47: 8367; C.A. 48: 7297 (1954). 

Two laboratory methods of producing cation exchangers 
from ligninsulphonic acids (LSA) contained in fermented 
spent sulphite liquor are: condensing LSA in the presence 
of a catalyst (H.SO,); or condensing LSA with aldehydes. 
The properties of various types of cation exchangers produced 
in this way were found satisfactory and their usefulness in 
softening water and demineralization of LSA was confirmed. 


MAGNESIUM-BASE PROCESS 


Hazexourst, S. E., Ger. pat. 862,253, (Jan. 8, 1953); CA. 
48: 11058 (1954). 

A process for the regeneration of magnesium bisulphite 
liquor. See U.S. pat. 2,572,929 (C.A. 46: 4232). 


Rocmrs, C. E., Pulp Paper Mag. Can. 55, No. 2: 55-57 
(1954); BI.P.C, 24: 659 (1954). 

The sulphite industry is a large consumer of oil and sulphur, 
the natural supplies of which are not inexhaustable. Of 
all sulphite processes investigated to date, the magnesium- 
base sulphite process offers the best possibilities for chemical 
recovery and avoidance of stream pollution. Five references. 


MISCELLANEOUS USES 
Scuwane, K., Ger. pat. 763,557 (June 28, 1954); C.A. 48: 
12366 (1954). 
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Thiocyanogenated ligninsulphonic acids useful as pesticides 
are prepared by slowly introducing a halogen into aqueous 
solutions of ligninsulphonic acids containing thiocyanates. 
Thus, a mixture of air saturated with 70 grams Br is passed 
through 150 ml. spent sulphite liquor (11 grams ligninsul- 
phonic acid) containing 35 grams NH,SCN with stirring and 
cooling. The precipitation of the thiocyanogenated lignin- 
sulphonic acid begins when about 35 grams Br has been 
introduced. The product containing a small amount of 
polythiocyanogen is sucked off, washed, and dried to give 
12.5 grams product. The formation of polythiocyanogen 
by-products is prevented by adding 2 ml. of 25% aqueous 
NH; and 10 grams AcONH, to spent sulphite liquor before 
the treatment with bromine. 


Tipenuam, F. J., and Gracr, N. §., Ind. Eng. Chem. 46, 
No. 4: 824-828 (1954); BJ.P.C. 24: 717 (1954). 

The incorporation of alkali lignin into rubber compounds 
by coprecipitation from latex has previously been shown to 
yield vulcanizates with tensile strengths, hardness, and tear 
resistance comparable to those of black reinforced compounds, 
The properties of the vulcanizate depend, however, on the 
process of coprecipitation used. Treatment of the lignin 
with hexamethylenetetramine in the presence of the rubber 
yields a vulcanizate in which tensile properties and hardness 
comparable with those of a black-reinforced compound are 
combined with the resilience of a pure gum compound. 
Ligninsulphonic acid resulting from the acid cooking process 
has not shown the same promise as alkali lignin as a reinforcing 
filler in rubber. By an ion-exchange technique it may be 
modified to yield results similar to those given by alkali 
lignin. A material chemically related to lignin and poten- 
tially abundant is humic acid, obtained by the alkaline ex- 
traction of weathered outcrop coal. This material behaves 
in rubber much like alkali lignin, yielding products with the 
same general level of properties. Six tables and 17 references. 


FroksarR-JENSEN, A., and Anpreasen, A. H. M., U. S. 
pat. 2,670,298 (Feb. 23, 1954); BI.P.C. 25: 340 (1954). 

A material with a low density but a very high crush strength 
(suitable for insulating purposes, incorporation in concrete, 
etc.) is made by mixing waste sulphite or sulphate liquors 
(concentrated to 60% solids) with clay in a pugmill. From 
1 to 2% of liquor on a dry clay basis is added and the mixture 
fired in a rotary kiln at a temperature of 1100 to PSE... 
after which it is sorted by grain size. The treatment results 
in a roughly 50% weight reduction of the untreated clay 
material. 


POLLUTION STUDIES 


Sourneats, B. A., Water and Sanit. Engr. 3: 88-91 (1952) ; 
C.A. 48: 2297 (1954). 

A summary of the developments in the treatment of the 
following industrial wastes: gas liquors, metal wastes, food 
wastes, farm wastes, paper-pulp wastes, and tannery wastes. 
Twenty-four references. 


Geniman, I., and Heuxerextan, H., Sewage I nd. Wastes 25: 
1196-1209 (1953); of. C.A. 46: 2207; C.A. 48: 7230 (1954). 


This investigation shows the relative importance of several 
factors which affect the rates of oxidation and purification 
(absorption) of soluble industrial wastes with activated sludge. 
The wastes studied were: rag, rope, jute, and sulphite cook 
liquors, boardmill white water, spent yeast nutrients, dairy 
waste, and chewing gum wash water. The results obtained 
led to the conclusions that: (1) the unimolecular reaction and 
k-value concept are well suited to characterizing the oxidation 
and purification of industrial wastes by activated sludge; 
(2) acclimatization is the major factor affecting these rates 
of oxidation and purification; and (3) B.O.D. loadings of 
at least 135 Ib. per 1000 cu. ft. of aerator capacity per day 
are possible with resultant B.O.D. reductions of 90%, with 
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2000 p.p.m. sludge solids. Correspondingly higher B.O.D. 
loadings are possible at higher sludge concentrations. 


Ampere, H. R., and Srrane, A. G., Tappi 37: 307-313 
(1954); cf. C.A. 47: 8366; C.A. 48: 11056 (1954). 

The discharge of spent sulphite liquor into the Columbia 
River has caused an excessive filamentous growth of Sphaero- 
tilus. An underwater diffusion line was therefore installed 
and through it the spent sulphite liquor is diluted to such an 
extent that the excessive slime growth is prevented. 


Kurrnert, T., and Wincor, W., Das Papier 8: 214-218 
(1954); C.A. 48: 11786 (1954). 

A critical résumé is given of the more common methods used 
for estimating stream pollution caused by spent liquors. A 
rapid method is advocated that involves (a) the determina- 
tion of ligninsulphonic acid by the tyrosine technique (C.A. 
47: 6655) and (6) the determination of the total oxygen re- 
quired when all the organic matter in the liquor is subjected 
to wet combustion with K,Cr,O;-H.SO, under standardized 
conditions (C.A. 48: 357). The validity of these deter- 
minations was established by determining the O consump- 
tion (in terms of mg./100 mg. substance) in the case of 
spruce and beech ligninsulphonic acids, carefully purified by 
precipitation with quinoline; for pure sugars, hemicelluloses, 
and for a number of waste liquors. Organosolv lignins were 
also used in determining such oxygen consumption. In 
applying these techniques practically, it is essential to take 
adequate samples of the river water above and below the 
sulphite pulp mill, so as to avoid erroneous deductions. The 
use of Fairbairn’s modified anthrone reagent for sugars (C.A. 
47: 4239) was examined critically; despite its limitations 
this may serve a useful orienting purpose in rapidly estimating 
the sugars present. 


GANczZaRczZYK, J., and Domanski, J., Gaz, Woda 7 Tech. 
Sanit. 27: 302-304 (1953); C.A. 48: 14202 (1954). 


The object of the research were effluents of spent sulphite 
lyes discharged on a ground rich in iron. They caused a 
serious discoloration and increase of oxygen consumed on 
the water of the river into which they flowed. The purpose 
of the work was to obtain high enough purification of spent 
sulphite lyes to enable an effective self purification of the river. 
The composition of spent sulphite lyes was instable during 
the 1.5 years of the research: pH 6.8 to 7.3; O consumed 
385.0-1087.1; Ca 89.0-179.0; Fe 24.0-162.0 mg. per I. 
Following coagulations were investigated: Al,(SOx)3. 18H,O 
2500 mg. per |.-coloration 200 mg. Pt. per l., O consumed 
73 mg. per 1., pH 4.8; Al,(SO,)3.18H.0 2500 + CaO 400 
mg. per l.-coloration 60 mg. Pt., per 1., O consumed 70 mg. 
per 1., pH 7.0; FeSO..7H,O 1800 mg. per 1. CaO 800 mg. 
per l-coloration 100 mg. Pt. per 1., O consumed 44 mg. per 
]., pH 11.1; FeSO..7H,0 + enough Cl to oxidize all the pres- 
ent Fe to trivalent + CaO 1000 mg. per l.-coloration 150 
mg. Pt. per l., O consumed 75 mg. perl pH11.057C2@ 
6000 mg. per l.-coloration 180 mg. Pt. 1oles as OO) consumed 40 
mg. per l., pH 12.3; CaO 4500 mg. per |. followed by CO, 
saturation-coloration 100 mg. Pt per 1., O consumed 38 me. 
per l., pH 7.0; CaO 4500 + CaOCl, 100 mg. per |.-coloration 
150 mg. Pt per 1., O consumed 30 nave, oe jolbl ID — g0\he 
reported results are relative to the maximum impurity con- 
centration. By doubling the flocculation time (30 instead of 
15 min.) the absorption effect of the precipitate was increased 
and the discoloration was further diminished by 10 to 20% 
and oxygen consumed by 15%. The optimum ecaculnat 
dose could in this case be lowered by-15%. “The oresipitates 
obtained in coagulation contained large quantities of eee 
(86.1 to 99.4%) and would dry up very slowly. The best 
purification of spent sulphite lyes (largest r : 
consumed) was obtained with calcium oxide followed by satu 
ration with carbon dioxide or with calcium plus addition f 
cries The precipitate could be regenerated by Slone 
ion. 2 é 
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Natrona Councit For StreAM IMPROVEMENT, Tappi 37, 
No. 4: 106A, 110A, 112-116A (1954); ef. BI.P.C. 23: 
670; BJI.P.C. 24: 745 (1954). 

Excerpts from the 1953 Annual Report of the National 
Council for Stream Improvement are given in which the ac- 
tivities and developments during the past year in sulphite, 
kraft, semichemical, white water, deinking, and strawboard 
effluents, stream analysis, aquatic biology, and dehydration 
of hydrogels are reviewed. 


Orton, G. T., and Evpripes, E. F., Sewage Ind. Wastes 26, 
No. 4; 520-530 (1954); of. BI.P:@> 21: 805: BUCB-C. 
24: 745 (1954). 

As a result of the formation of a pollutional barrier, con- 
sisting of an oxygen-deficient mass of water confined within 
the channel of the Snohomish River at its entrance into 
Port Gardner Bay, impeding the normal migration of salmon, 
two large sulphite mills situated at the river mouth cooperated 
in the construction of an underwater disposal line capable of 
dispersing 22 million g.p.d. of concentrated digester liquor 
and wash waters through a series of outlets over a 1000-ft. 
section at a depth of 300 ft. in Port Gardner Bay. The pipe- 
line is considered only a temporary solution, since both 
mills are seeking methods of eliminating or reducing waste 
by process conversions, such as changing from calcium to 
either an ammonia or magnesium-pulping base. Samples 
taken in 1949 and 1951 after the line was in operation were 
compared as to dissolved oxygen, spent sulphite liquor 
concentration and chloride content. In both cases, dissolved 
oxygen was never recorded at less than 5 p.p.m., spent sulphite 
liquor was recorded as high as 650 p.p.m. in 1949 and reached 
a maximum of 76 p.p.m. in 1951. As a temporary means, 
the method is considered to have a number of significant ad- 
vantages over the old method of surface discharge. Six 
tables, four diagrams, four maps, and one reference. 


RaBeE er, G. E., Tappi 37, No. 6: 144-146A (1954); BI.P.C. 
24: 923 (1954). 


The author describes the methods for conducting an in- 
dustrial waste survey in a pulp and paper mill in three phases: 
(1) the acquisition of a thorough knowledge of all mill opera- 
tions, (2) the measurement of all mill wastes (establishing 
water and materials balances and determining the effect of 
the wastes on the receiving waters), and (3) the preparation 
of a comprehensive report. 


Hanson, J., Yearbook Am. Pulp Paper Mill Supts. Assoc. 
34: 263 (1953); Paper Mill News 76, No. 25: 86, 88 (1953) ; 
BI.P.C.25; 144 (1954). 


The author briefly summarizes the experience of one Wis- 
consin mill with ponding of spent sulphite liquor. The area 
within the loop of the Peshtigo River was selected with the 
aid of a recognized geologist who declared it safe. A pond 
5 acres in area was constructed in this location; the operation 
is partly ponding and partly soil filtration and_ bacterial 
action. The waste liquor is hauled by truck to the pond; 
a trip is made every 30 min. The results so far look promis- 
ing. Ponding is not a cheap way of waste disposal, but it 
does not require as large a capital expenditure as some other 
methods (yeast manufacture, evaporation and burning, etc.). 


PRECIPITATION OF ORGANIC AND INORGANIC 
COMPOUNDS 


Hont, 8., Jap. pat. 5352 (’53) (Oct. 19, 1953); C.A. 48: 
11788 (1954). 


Spent sulphite pulp cooking liquor is neutralized with 
ammonia and the ammonium sulphite thus produced is oxi- 
dized by bubbling through air to give ammonium sulphate. 


Kurinert, T. N., Monatsh. Chem. 80; No. 5: 11742176 
(1954); of. B.I.P.C. 23: 672: BI.P.C. 25: 318 (1954). 
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A preliminary report is presented on the precipitation 
of organic matter from spent sulphite liquor by cooking with 
slaked lime. Full details will be published in the Pulp and 
Paper Magazine of Canada. At temperatures above 150°C. 
the organic matter of spent liquors is precipitated very 
rapidly. For example, at 300°, 80% of the total was removed 
within 20 min. On the other hand, demethylation occurs 
much more completely at the higher temperatures. When 
precipitated at 350°, the organic matter contained only 0.5% 


- methoxyl (on the ash-free basis), whereas that precipitated 


from the same liquor at 150° retained 15.2% methoxy]. 
One table and four references. 


REVIEW ARTICLES 


| Heron, W. M., Paper Mill News 77, No. 12: 70, 72, 74, 76 


(1954); see C.A. 47: 12806; C.A. 48: 6695 (1954). 
A review of progress in the utilization of spent sulphite 


| liquor. 


Sorun, O., Chemistry and Chem. Ind. (Japan) 7: 363-377 
(1954); C.A. 48: 13218 (1954). 


A review with 55 references. 


| Lropot, B., Pulp Paper Mag. Can. 55, No. 3: 184-186 


(1954); BJI.P.C. 24: 625 (1954). 
The author reviews recent Swedish research by Lindgren, 


Adler, and himself on the manner in which the lignin elements 


are linked together and on the nature and location of the sul- 
phonatable groups in the lignin molecule. The results show 
that softwood lignin consists of guaiacyl propane elements 
connected to each other through ether and carbon-carbon 
linkages, probably randomly distributed in approximately 
equal proportions. All or most of the reactive groups are 
located at the a-carbon atoms of the side chains and consist 
of hydroxyl or ether groups. Some of the groups consist 
of highly reactive hydroxyl or ether groups, some of them 
activated by phenolic hydroxyls; the remaining groups 
consist of ether linkages which are hydrolyzed or sulphonated 
only under acid conditions. The second type of linkages 
join the lignin to the rest of the cell wall, e.g., to other lignin 
or carbohydrate molecules. Eight figures and two references. 


Marswaut, H. B., and Nears, J. N., Tappi 37, No. 8: 
174-190A (1954); of. BI.P.C. 24: 144; BI.P.C. 25: 55 
(1954). 

Literature published during 1953 in the field is reviewed in 
an annotated bibliography, arranged under the subject 
headings: ammonia-base process, binding materials, chemi- 
cals, emulsifying and dispersing agents, evaporation and 
burning, fermentation, fertilizers, fundamental investigations, 
ion exchange resins, magnesium-base process, miscellaneous 
uses, pollution studies, precipitation of organic and inorganic 
compounds, re-use of sulphite spent liquor, review articles, 
sodium-base process, and tanning materials. 158 references. 


Anon., Chem. Eng. 61, No. 9: 144, 146, 148 (1954); BI.P.C, 
25: 112 (1954). 

Stream-pollution problems, a better understanding of lig- 
nin’s chemical nature, and economical considerations of waste 
utilization are gradually changing the pulp industry’s attitude 
toward this unavoidable by-product of pulping processes. 
Three roads to lignin utilization lie ahead: the use of whole 
lignin, its salts and ligninsulphonates; unit processing of 
lignin; and controlled systematic breakdown of whole 
lignin into lower molecular-weight organic materials. The 
first of these three possibilities has been investigated the 
most and promises the quickest return in the near future. 
Industrial uses of lignin include its application as a rubber 
reinforcement, asphalt-emulsion stabilizer, ceramic binder 
and deflocculant, dry leveler and dispersant, oil-mud additive, 
protein precipitator, and plastics extender. Ligninsulpho- 
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nates have a number of uses: conversion to vanillin, road 
binders, adhesives, core binders, etc. Little work on commer- 
cial production of lignin derivatives by simple chemical 
reactions has so far been done; the systematic breakdown of 
lignin into its components is principally known from experi- 
mental lignin degradations. A wide field for future research 
is open. This article is based in part on a recent paper by 
Paul W. Wiley. Two ‘illustrations. 


Grupert, I. E., and Jonus, E. P., Ind. Eng. Chem. 46, No. 


Q: 1895-1912 (1954); of. BILP.C. 24: 107; BI.P.C. 25: 
114 (1954). 


This general review of the recent literature on the subject 
of sulphonation and sulphation includes a special section on 
lignin (p. 1904). Fifteen references to the lignin section. 


Aucutrer, M. J., Paper Ind. 36, No. 8: 807-808 (1954); 
BIP.C. 25: 318 (1954). 


A review is presented on the work of the Sulphite Pulp 
Manufacturers’ Research League in the concentration and 
utilization of spent sulphite liquor. Among the numerous 
uses of the concentrated 50 to 55% solids liquor are its 
application as a dispersant in oil drilling muds, insecticides, 
cement, and carbon black and as a road binder. The pro- 
duction of torula yeast and lignin products (vanillin) is 
discussed. 


SODIUM-BASE PROCESS 


DzHaparipzE, P. N., and Draxin, L. A., Soobshcheniya 
Akad. Nauk Gruzin. S.8.R.11: 547-554 (1950) (Gin Russian) ; 
C.A.48: 999 (1954). 

Practical electrolysis of spent sulphite liquor is feasible as 
a source of sodium hydroxide suitable for the absorption of 
sulphur dioxide formed from decomposition of the anodic 
liquor. The resulting sodium sulphite can be recycled into 
production. Distillation of the anodic liquor yields organic 
acids and solid matter, which on thermal decomposition 
yields sulphur dioxide and carbon. A flow sheet is appended. 


Bicke.u, L. K., and TrerHewny, G. D., Pulp Paper Mag. 
Can. 54, No. 13: 110-116 (1958); C.A. 48: 3684 (1954). 

By a cyclic process, sodium-base spent sulphite liquor can 
be used economically to effect chemical and heat recovery, 
increase yield, and eliminate stream pollution. By means 
of ion exchangers, e.g. Amberlite IRC-50, sodium is recovered 
from the smelt, obtained by concentration of sodium-base 
spent sulphite liquor, and simultaneously sulphide sulphur 
is recovered as hydrogen sulphide, which is burnt to give 
sulphur dioxide. The ion exchanger in the sodium form is 
stripped with sulphurous acid to give raw acid ready for 
cooking. 


Gray, K. R., Crossy, H. L., and Sremsere, J. C., Can. pat. 
499,736 (Feb. 2, 1954); B.I.P.C. 24: 687 (1954). 

Waste cooking liquors from a soda-base sulphite process 
and an alkaline process are combined prior to evaporation 
and burning. The dissolved smelt after combustion is al- 
ternately carbonated (flue gas may be used for this purpose) 
under pressure and steam-stripped in a partial vacuum, the 
above reaction causing the formation of carbonate and bi- 
carbonate followed by the removal of hydrogen sulphide. 
Recovered hydrogen sulphide may be oxidized to sulphur 
dioxide. Depending upon the final product desired, the 
carbonate solution resulting from the above treatment may 
be used in that form, converted to caustic soda by causticiza- 
tion, or treated with sulphur dioxide to produce sodium 
sulphite. One figure. 


Gray, K. R., Crossy, H. L., and Steinsere, J. C., Can. 
pat. 499,737 (Feb. 2, 1954); B.I.P.C. 24: 687 (1954). 

This is similar to Canadian pat. 499,736 (Feb. 2, 1954, cf. 
abstract above) except that a single carbonation at a pressure 
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from 20 to 165 p.s.i. and a temperature varying from 50 to 
150°C. is followed by a single steam stripping of the hydrogen 
sulphide from the liquor under a vacuum of from 5 to 29 
in. of mercury. One figure. 


Gray, K. R., Crossy, H. L., and Srernsere, J. C., Can. 
pat. 499,738 (Feb. 2, 1954) (corresponds to U.S. pat. 2,675,297 
(April 13, 1954)); BJ.P.C. 24: 687 (1954). 

Carbonation of the sulphide-containing liquors (cf. Ca- 
nadian pat. 499,736, abstract above) by successive stages 
involving carbonation under pressure and increased tempera- 
ture followed by stripping of the hydrogen sulphide gas from 
the liquor by steam at reduced pressure is claimed. One 
figure. 


Aries, R. 8., and Potiax, A., Can. pat. 504,058 (July 6, 
1954) BILPC. 25: 77.954): 

Sodium sulphide from spent liquors of the sulphate, sul- 
phite, and neutral sulphite processes are mixed with sodium 
carbonate at temperatures of 275 to 295°F and in the presence 
of an excess of air to oxidize the sulphide to sulphite. This 
corresponds to U.S. pat. 2,640,758 (June 2, 1953); cf. B.I.P.C. 
23: 858. One figure. 


Dr. F. Wochbl. Papierfabrik. 82, No. 16: 655-656 (1954); 
B.I.P.C.25: 144 (1954). 


Rayonier’s solution-phase process of converting sodium 
sulphide into sodium salts of carbonic acid (U.S. pat. 2,675,- 
297, granted to Gray and co-workers April 18, 1954; cf. 
BIP.C. 24: 862) is discussed. The corresponding German 
patent carries the number 897,647. 


TANNING MATERIALS 


SarTEN, P. M., Austrian pat. 176,628 (Nov. 10, 1953); 
C.A. 48: 1048 (1954). 

Tanning extracts are obtained from wood and bark by 
extraction with water or spent sulphite liquor, with or without 
addition of sulphurous acid or its salts, and by direct or 
indirect steam heating. The comminuted material is soaked 
with water, etc., and the extraction is conducted at an excess 
pressure of 0.1 to 3 atm. The extract is washed from the 
wood, etc., in top-to-bottom flow and drawn off at the bottom 
of the extractor. 


Nyman, G. A., Swed. pat. 141,636 (Aug. is}, IES e CAl. 


48: 1682 (1954). 

Spent sulphite liquor or ligninsulphonic acids are chlorinated 
up to 50% Cl and treated at 100 to 200° with sufficient alkali 
to dehalogenate and desulphonate the product. The material 
obtained on acidification can be used as a dispersing agent, 
tanning agents, or raw material for making artificial resins. 


J 


Zak, H., Austrian pat. 177,205 (Jan. 11, 1954); C.A. 48: 
2401 (1954). 

A method is described for the production of tanning agents 
from spent sulphite liquor. Spent liquors from the processing 
of deciduous woods are mixed at elevated temperatures ann 
concentrated wastes from viscose manufacture. The cal- 
cium sulphate formed is removed to such an extent that 
<1% CaO (dry basis) remains in the reaction mixture. The 
latter is then treated with cation exchangers to give free lig- 
ninsulphonic acids containing gallic acid derivatives and other 
compounds contained in natural tanning matter. This solu- 
tion is then concentrated by evaporation to approximately 
50% and heated to 150° for a short time. The resulting 
product is spray dried after addition of stabilizers e.g 
1-naphthol sulphonic acid, to give a powder having good 
tanning properties. Want 
Kyocoxu, Y., Ocutar, F., and Hacuinama, Y.. J Chem 
Soe. Japan, Ind. Chem. Sect. 55; 813-814 (1953); of Ca 
47: 3016; C.A. 48: 7921 (1954). ae 


A comparison has been made of the relative absorption of 
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a and £-ligninsulphonic acids during tanning. In the first 
stage of tanning 6-ligninsulphonic acid is preferentially ab- 
sorbed, then a@-ligninsulphonic acid becomes gradually the 
predominant reactant. The latter is composed of compounds 
with higher molecular weight and lower degree of sulphona- 
tion. 


SratHprR, F., Herrevp, H., and Reicu, G., Ges. Abhandl. 
deut Lederinsts. Freiberg/Sa. No. 10: 5-15 (1954); C.A. 
48: 9733 (1954). 

A study was made of the influence of the method of prepara- 
tion of spent sulphite liquor on their tanning behavior and on 
the properties of synthetic replacement tannins made from 
them. Tests were made on eight sulphite cellulose liquors 
from three mills. These included four “soft’’, two medium, 
and two “extremely hard” cooks. Of these, three were 
fermented to remove sugars and five were not. All were 
freed from calcium and iron by heating with sodium carbonate. 
This purification lowered the organic nontannin but increased 
the ash content, so that the effect on tannin/total solids was 
negligible. No significant differences were found among 
any of the eight liquors with respect to tannin/total solids, 
tan value, combining value, salting out value (low in all cases) 
or character of leather produced (poor in all cases). Three 
series of syntans were made by condensing each of the eight 
lignosulphonate products with phenolsulphonic acid, phenol- 
sulphonic acid plus 2-naphtholsulphonie acid, and dihydroxy- 
diphenylsulphone, respectively (C.A. 46: 5874). No dif- 
ferences in tanning characteristics were found within any of 
these series. Cf. Buchanan et al. C.A.41: 4941. 


Kyogoxu, Y., Dan, K., and Hacuimama, Y., J. Chem. Soc. 
Japan, Ind. Chem. Sect. 56: 208-209 (1953); cf. C.A. 48: 
7921; C.A. 48: 9734 (1954). 

Ligninsulphonic acid, the main component of waste sulphite 
liquor, was fractionated into four fractions by salting out 
with calcium chloride at 60 to 90°. The rational analysis 
and tannin purity value (ALCA method) of each fraction 
were given. The ease of salting out increases with the degree 
of sulphonation; but the experimental tanning tests indicated 
that the tanning ability is inversely proportional to the 
degree of sulphonation, because the fraction with higher 
sulphonation degree hardens the surface structure of hide 
and inhibits further progress of tanning. 


Baum, M., Camp, R. C., and Satvesen, J. R., J. Am. Leather 
Chemists’ Assoc. 49: 281-285 (1954); cf. C.A. 40: 6860; 
C.A. 48: 12442 (1954). 


The determination of the tannin value of ligninsulphonates 
is discussed. Tannery results show that ligninsulphonates 
have a higher tannin content than that shown by the A.L.C.A. 
standard hide powder shake method, which gives low results 
for ligninsulphonates because the conditions are not suitable 
for the absorption of ligninsulphonates by the hide powder. 
Tanning values for ligninsulphonates checking with tannery 
results are obtained by substituting 5 min. agitation in a 
Waring Blendor at 40 to 45° for the standard 10-min. shake 
at room temperature. Under these conditions 95% of 
ligninsulphonates is absorbed. When ligninsulphonates react 
with chromed hide powder, sulphate groups are displaced 
and weighed with the nontannin solids. The resulting error 
in tannin determination occurs in the analysis of all vegetable 
tannins but is most serious with ligninsulphonates and sul- 
phited extracts. It can be corrected for by subtracting the 
difference between the sulphate contents of the analytical 
and the nontannin solutions from the nontannin solids, but a 
more convenient method of eliminating the error is desirable. 


Marsnat, H. B., Krizsan, M., and Henry, W. C., J.-Am. 
Leather Chemists’ Assoc. 49: 505-514 (1954); cf. Baum, 
et al. C.A. 48: 12442; C_A. 48: 13247 (1954). 


Commercial fermented waste sulphite liquor was dialyzed 
against water for 10 days. The dialyzed material, after 
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passing through an ion-exchange column, represented ash- 
and sugar-free high-molecular ligninsulphonic acids. The 
dialyzate was similarly de-ashed, and sugars were removed 
by the method of Yorston (C.A. 44: 4247). The product 
represented low-molecular ligninsulphonic acids. A maximum 
of 72.3% of this applied low-molecular ligninsulphonic acid 
was rapidly absorbed by the hide powder, and this amount 
was not increased by variation in time or temperature. The 
unabsorbed portion of low-molecular ligninsulphonic acid 
was isolated after treatment with an excess of hide powder. 
It differed from high-molecular ligninsulphonic acids and 
low-molecular lignin-sulphonic acids in its low sulphur and 
methoxyl contents and in the presence of closely associated 
sugars. Hide powder absorbed high-molecular ligninsul- 
phonic acids very slowly, but the rate of absorption increased 
rapidly with increasing temperature. Absorption of high- 
molecular ligninsulphonic acids was essentially complete 
after 10-min. shaking at 70°. Under these conditions hide 
powder absorbs approximately 46% of its weight of high- 
molecular ligninsulphoniec acids or 23% of its weight of low- 
molecular ligninsulphonie acids. Both high-molecular lignin- 
sulphonic acids and low-molecular ligninsulphonic acids 
are irreversibly absorbed. The results show that the ALCA 
standard hide powder method does not give the total amount 
of high-molecular ligninsulphonic acid available for reaction 
with hide. 


Apramowicz, W., and Sarneckt, K., Prace Inst. Celuloz- 
Papier 3: 34-44 (1954); C.A. 48: 14203 (1954). 


A method of isolating ligninsulphonic compounds from 
spent sulphite liquor and determining properties of their 
various fractions is described. The method consists of isolat- 
ing individual fractions of ligninsulphonic compounds by 
combination of dialysis and salting out. The methoxyl and 
ligninsulphonic groups, the relationship between the degree of 
polymerization of ligninsulphonic acid and the amount of 
ligninsulphonic groups present and the tanning substance 
content are determined in each fraction. Results indicated 
that (1) by electrodialyzing waste sulphite liquor, two frac- 
tions of ligninsulphonic acid were separated, i.e. the dialyzed 
fraction containing 35%, and the nondialyzable fraction 
containing 65% of the spent sulphite liquor, respectively ; 
(2) the highest content of tanning substance (83%) was ob- 
tained by salting out the nondialyzable fraction with common 
salts; (3) the lowest content of tanning substance (28.5%) 
was found in the dialyzed fraction; (4) the total amount of 
tanning substance in the whole waste sulphite liquor was AT%. 
Further experiments are indicated to determine the effect 
of the molecular size of various fractions on the properties 
of the tanning agents. 


American LEATHER Cuemists AssocraTIon, J. Am. Leather 
Chemists Assoc. 49, No. 3: 174-207 (1954); Bu peCae 24: 
613 (1954). 

The provisional methods (February, 1954) of the American 
Leather Chemists Association cover methods for sampling 
and extraction of raw and waste materials, determination of 
nontannins and tannin, and analysis for sugar. A test for 
detecting ligninsulphonates (sulphite cellulose) in extracts 
of tanning materials is included. Two tables and four 
figures. 


Russet, J. K., Crare, D., Byrp, G. J., and MarpeR, R. L., 
Can. pat. 505,355 (Aug. 24, 1954); BI.P.C. 25: 169 (1954). 

Spent sulphite liquor to be concentrated for use as a tanning 
agent or adhesive composition is adjusted to a pH of 1.5 
by addition of sulphur dioxide. The calcium salts are then 
precipitated by the addition of sodium, ammonium, or Mag- 
nesium compounds and removed, and the pH is raised to 
6.5 -7.5. No seale is formed during concentration of liquor 
so treated and the concentrate shows improved heat stability 
and a light color. 
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Part of a large, new installation 
of Roots-Connersville Vacuum 
Pumps in a New England mill. 


Leading paper mills profit 


fro 


m R-C “BIG 4° values 


Continued orders and reorders of R-C Vacuum 


Pumps, 
gained 


for expansion and new paper mills, are 
in large measure from this exclusive 


combination of the ‘‘Big 4” basic essentials: 


Reduced horsepower at higher speed 
—power savings up to 25% and substantial 


reduction in first cost of notors result from opera- 
tion at 600 rpm and up. 


Long-time reliability and low maintenance 
—simple design, without internal contacts or 


excessive wear, brings almost complete freedom from 
down time and lost production. 


Small floor space—less expensive 


foundations 
—because of large capacity per unit and direct 
connection to high-speed motors. Narrow widths 
especially adaptable to crowded space. 


Minimum sealing water required 
—from 4 gpm on small pumps to 40 gpm on 


largest units. Volumetric efficiencies are not adversely 
affected by changes in temperatures of sealing water. 


We suggest that it’s just good business to find 
out for yourself the experience these many mills 
have with R-C equipment. Write for details... 


and ask 


RooTs-(LONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


for Bulletin 50-B-13. 


eo ] Tg 


. ‘ 
« NCE SS 1884, 


755 Maple Street, Connersville, Indiana 


Roots-Connersville Blower (Canada) Ltd., 629 Adelaide St., W., Toronto, Ont. 


Centrifugal and Rotary Positive 
Blowers and Exhausters 


Positive e Vacuum 


Gos e Inert Gas Spiraxial 
Displacement Meters Pumps Pumps Generators Compressors 
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The Essential Requirements for a Successful 
Instrument Program in Paper Mills 
EDWARD J. KEHOE 


Muu operators everywhere are asking the same ques- 
tions today. Where is instrumentation headed and how does 
it fit into the future? The visionaries are building automatic 
plants with it while an operator must forever take a practical 
view. We can’t escape the fact that costs must always be 
weighed against results. That is probably why the paper in- 
dustry has been a little slow to go all out for instrumentation 
as some others have. We have had instruments for years 
which showed good promise but for one reason or another just 
didn’t work out. Some of the others did very well but we 
are quite sure they might have done even better. Me e are 
quick to blame the instrument manufacturer for our failures 
and are quite skeptical of new developments he makes. 

Much credit must be given the instrument maker for the 
successful installations we do have, but is it right to lay all the 
blame upon him for the failures? Are we really doing our 
share in instrumentation? 

It is a pretty well-established fact that we are going to need 
instruments to solve many of the problems which have plagued 
papermakers for years. Higher and higher speeds are de- 
manding entirely new approaches. The “art’’ of papermaking 
is being displaced by the science of papermaking and instru- 
ments are taking an ever-increasing share of the burdens. 
Manual methods are out and automatic methods in produc- 
tion gains have been greater than anyone dreamed possible 
just afew yearsago. Yet each year more and more companies 
are realizing that instruments alone are not the solution to our 
problems. We are becoming increasingly aware of the fact 
that with the instruments we must have people. People who 
know how to apply and maintain instruments to get results, 
and the results are in direct proportion to the effort these 
people expend. 


Many people in the paper industry feel that we can still de- 
pend on the instrument manufacturer for the instruments and 
the skill and experience necessary in their design and applica- 
tion. Then all we need in our plants are good mechanics 
whom we can train to maintain this equipment. Their func- 
tion is purely one of maintenance and therefore they should 
work under our regular maintenance departments. The en- 
gineering department can do the necessary planning for new 
installations and the mechanics can maintain them from then 
on. No additional supervision is needed and the over-all] 
cost of the program is low. 


There are many others who have come to believe that such 
an approach is very unrealistic. They believe that the in- 
strument maker can’t possibly understand all our problems as 
we do ourselves; that the plant project engineer isn’t equipped 
to do a good job with control installations. They feel that 
instrument maintenance is highly specialized and that the 
knowledge and experience of the instrument mechanic can be 
profitably put to use in other ways besides just routine 
maintenance. 

Before we decide which plan is right for our mill let’s doa 
little thinking about it. If it is true that through the use of 
instruments we can cut costs and increase production might 
it not be wise to direct more effort toward instrument develop- 
ment similar to what we are doing in paper chemistry and me- 
chanical development? When we review the tremendous 
strides instrumentation has made in the past few years isn’t 
it quite within the realm of possibility that instrumentation 
might occupy a position on a par with the other phases of 
papermaking in another few years? With this in mind what 
will be our requirements for manpower in the future? i 


Epwarp J. Keno, Steam Plant § i : 
Marinette, Wis. m fFian Superintendent, Marinette Paper Co., 
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Isn’t it quite true that very few people get their hands into 
as many of the plant processes as the instrument people? 
They reach out into almost every department in your plant. 
From boiler house and wood room on through finishing there 
is work for them todo. Already in some of our plants we have 
instruments employing every physical principle from simple 
mechanical to neucleonic. Looked at in this light, proper 
selection, application, and maintenance of instruments calls 
for some pretty high class talent. We should be seeking out 
and training the right kind of people now, for by the time we 
have them trained and they have sufficient experience we are 
going to have a big job for them to do. We must be sure we 
fit them into our plant organization so that they can do that 
job efficiently and thoroughly. Until recent years most in- 
strument departments have operated as mere appendages to 
some other department in the mill. They have been shuffled 
around from one place to another without anyone giving much 
real thought to the problem of where they could function best. 


Let us ask ourselves a few questions in this regard. Who, 
in our plant, can instrument people best serve: maintenance, 
engineering, technical, or production? Which of these people 
are most vitally interested in instrumentation? Who can 
best use the knowledge and experience gained by the instru- 
ment department to insure greatest future gains? The most 
successful instrument departments are those which perform a 
combination engineering-maintenance function and operate 
quite independently in association with the plant engineering 
department. The best of them are staffed with people who 
possess vision, practical know-how, honesty, and a genuine 
interest in instrumentation. 


We have all suddenly become aware of the startling fact 
that each time we make a production gain in our plants our 
maintenance costs increase by an even larger percentage. 
This is quite understandable. We are making these gains, 
not through the addition of manpower, but through greater 
automation and mechanization. We’re spending a great 
deal of time and effort to improve our machinery and reduce 
lost time, but we don’t exert a proportionate effort toward 
improving our maintenance facilities. This becomes espe- 
cially important with small groups such as instrument depart- 
ments. Imagine an instrument mechanic in a two or three- 
man department who must obtain his work orders from a cen- 
tral dispatcher, his tools from a central tool crib, and his re- 
pair parts and supplies from a storehouse through a purchase 
requisition which he must first have signed by some depart- 
ment head. Yet instrument men in some mills work under 
conditions just that bad. A good part of their working day 
is spent in non-productive activities. Why shouldn’t costs 
be high when we continue to drag such burdens? We must 
decide what work our instrument department is going to do 
and what can more economically be done outside the plant. 
Then we must make all the necessary equipment and supplies 
at hand and under the control of the instrument people. We 
must put them in a position to decide for themselves when 
each piece of equipment needs attention. Adequate records 
must be kept so that equipment can be replaced when it be- 
comes uneconomical to keep it in proper repair. The records 
and experience of the instrument department should be con- 
sulted before new equipment is purchased so that standardiza- 
tion can be effected and needless expenditures for spare parts 
avoided. 


The more cost minded we become the more important this 
matter of shop records becomes and the bigger headache it 
becomes for the instrument department. It certainly isn’t 
economical for highly skilled instrument people to spend a 
large share of their time doing secretarial work. Very few 
departments, on the other hand, can afford a full time sec- 
retary. Someone has recently suggested that a secretary be 
employed who could be trained also to handle spare parts and 
do the small routine jobs in the instrument department. 
The suggestion is worth considering for it could greatly in- 
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crease the effectiveness of the department, both through better 
records and by releasing manpower for more critical work. 

If we are going to keep costs down and efficiency up, we 
must organize and plan our maintenance activities. There 
are many fancy names for it, preventive maintenance; pro- 
ductive maintenance; and others; but they all boil down to 
the same thing—planned maintenance. We must total up 
the number and kind of equipment we service and provide 
sufficient manpower to care for it. After some experience is 
gained in this way we will be able to determine in advance 
what manpower requirements will be as we add new equip- 
ment in the plant. 

Finally, if we are going to have good maintenance we must 
be adequately equipped to do good maintenance. Much of 
every instrument mechanic’s time is spent in doing small jobs. 
Many of these jobs are most economically done by one man 
working alone. We can’t afford to have this man going about 
from shop to shop to secure tools and wait for others to per- 
form small services. The instrument shop must be com- 
pletely equipped to handle the work we have decided they 
should do. The men must be trained to handle a great va- 
riety of small jobs themselves without running to others for 
help. Spare parts should be completely under the control of 
the instrument department and readily available without 
time-consuming red tape. 

Stand back and take a broad view of the instrumentation 
in your plant. Scrutinize carefully each of its essential parts; 
instruments, people, and maintenance facilities. With to- 
morrow’s needs in mind take steps now to correct any short- 
comings you may find. Assure yourself of your share in the 
rich rewards instrumentation can bring you. 


Presented at the Ninth Engineering Conference of the Technical Association 
of the Pulp and Paper Industry, Philadelphia, Pa., Oct. 18-21, 1954. 


Cross Sectioning of Paper Products 
R. P. STOLL 


Cross sectioning of samples by various techniques 
yields valuable information on a great variety of paper prod- 
ucts. Complete and accurate information on the number 
and relative thickness of layers and coatings, on the location 
and nature of contamination and defects, on the interfaces 
between coatings, and on the penetration of various coatings 
can be obtained. 

Procedures and techniques which at first seem difficult, 
become rather simple with practice and experience. The in- 
formation that an experienced microscopist can obtain from 
a well-prepared cross section can be of tremendous value in the 
solution of quality and manufacturing problems. 

There are several very effective methods for the prepara- 
tion of good cross sections. Four methods which have 
proved very satisfactory: (1) freehand sectioning, (2) sec- 
tioning nonembedded samples, (3) paraffin block sectioning, 
and (4) sectioning impregnated and specially treated samples 
will be discussed. 

The simplest and most readily prepared type is the freehand 
section. The equipment required is rather simple. There 
are two types of freehand sections. The first consists of 
merely slicing through a sample with a freehand sectioner. 
A wedge is cut from the sample to be sectioned. This wedge 
is placed on a smooth, solid surface, such as a piece of masonite 
or heavy cardboard, and a sharp straight cut made with a 
freehand sectioner. The sectioner consists of a razor blade 
mounted ina holder. Holders of this type are available from 
Bausch and Lomb and the American Optical Co. Any thin 
razor blade, preferably double edge, is satisfactory. if a 
specific area or spot is to be sectioned, it is best done under 


R. P. Srouy, Paper Service Div., Kodak Park Works, Eastman Kodak Co., 


Rochester, N. Y 
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a low. power stereoscopic microscope, at approximately 10X 
magnification. 

The sliced sample is trimmed to a convenient size and placed 
in a clamp with the cut edge up. The base of the clamp is 
the same size as the slide, 1 by 3 in., which permits it to be 
mounted on the mechanical stage of the microscope. This 
type section must be viewed by reflected light. Magnifica- 
tions up to approximately 400 X are practical. Higher magni- 
fications require other lighting techniques, such as vertical 
illumination, because of the short working distance between 
the specimen and the objective. Stains and reagents are 
easily applied to the cut edge for such purposes as to delineate 
the interface between two layers. The interface between a 
pigment coating and a stock containing starch is accentuated 
by the application of iodine. 

The principal advantages of this type section are: (1) they 
can be prepared quickly (3 to 4 min.), (2) they are a section 
of a sample in its entirety, and (3) the equipment is very 
simple. 

A second type of freehand cross section produces a thin 
slice of the sample. The procedure is similar to that just 
mentioned, except that a second cut is made beside the first 
to obtain a thin section. A wedge approximately 2 cm. long 
and 5 mm. wide, at the narrow end, is cut from the sample. 
The wedge is held firmly on a solid surface and thin sections 
are sliced from the narrow edge in much the same manner 
bread is sliced. Observation of the cutting at 10 magnifica- 
tion, under a stereoscopic microscope, preferably a universal 
type, will facilitate more accurate cutting. With a little 
practice, sections approximately 30 to 40 mu thick can be 
cut. These sections can then be mounted in the conven- 
tional manner and examined by either reflected or trans- 
mitted illumination. This thin type section can also be pre- 
pared in a matter of a few minutes and is an excellent means 
for determining the number and location of layers in a sample 
and their relative thickness. 

In many instances sections of the stock are not necessary, 
but rather thin, accurate sections of coatings or adhesive 
layers are important. For these cases, nonembedded sections 
have proved very satisfactory. They are referred to as non- 
embedded sections because the sample is not embedded in 
a paraffin block, plastics, or other material. 

A wedge is cut from the sample, similar to that previously 
mentioned. With the aid of a lower power stereoscopic 
microscope the bulk of the fibers are shaved away from the 
back of the coatings with a surgical-type scalpel. Particu- 
lar attention should be given to cutting away as much of the 
fiber as possible, without cutting into the coatings. This 
may appear somewhat difficult at first, but becomes a simple 
and fast operation with a little practice. The next step is to 
mount the stock-free section of the wedge on a suitable sup- 
port. The support provides the rigidity necessary for sec- 
tioning. A heavy film of cellulose acetate has proved very 
satisfactory as a support. The material from the back of 
Dennison gummed labels works very well as an adhesive. 
After thoroughly drying, the sample is trimmed to a conven- 
ient size and placed in steel jaws, with the tip of the sample 
protruding beyond the jaws. These jaws were designed by 
Robert Titus, microscopist in the film division of Eastman 
Kodak Co. They have proved a tremendous asset to cross 
sectioning. The jaws containing the wedge are then placed 
in the microtome (Precision Rotary Microtome) and the 
cutting operation is started. Cutting is facilitated by view- 
ing the sample as it passes the blade with a 30X stereo- 
scopic microscope while it is being illuminated by a micro- 
scope spot light. The sections are usually cut at 3 to 5 mu 
in thickness. They are removed individually from the micro- 
tome blade with the aid of a dissecting needle. After a 
few preliminary cuts are made to obtain a clean, straight 
edge, one or two additional cuts are usually sufficient to 
produce a very satisfactory section. Using this nonem- 
bedded technique and the steel jaws, excellent sections of 
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various coatings can be obtained in approximately 10 to 15 
min.; this includes drying time for gluing the sample to the 
support. 

A very useful technique developed by E. E. Jelly of the 
Research Laboratories of Eastman Kodak Co. has worked 
in very well with nonembedded sections. It is referred to as 
a sandwich-type cross section. When several slightly 
different samples are to be compared in a section, for example, 
as to the appearance of pigmented layers, it is possible to cut 
a sandwich cross section in which all the samples to be com- 
pared are sectioned in one operation. Usually as many as 
five or six can be viewed in a single cross section at magnifica- 
tions as high as 400 X. 

The method of preparing sandwich cross sections is iden- 
tical to that of nonembedded sections. The fibers are re- 
moved from each of the samples. They are then glued to 
each other, face to back, with the aggregate glued to a piece 
of cellulose acetate film. It is then trimmed, placed in the 
jaws, and sectioned. 

Additional advantages of simultaneously cutting several 
sections in one sandwich are: (1) thickness variations are 
eliminated, (2) they can be photographed on one negative 
and analyzed using one print. This eliminates photographic 
and processing variations which would be encountered if 
several separate sections were photographed one at a time. 
This permits a valid comparison of the different cross sections. 

The classical method of cross sectioning is the wax block 
section. Although they may at first appear somewhat more 
difficult to prepare, it can again be emphasized that with 
practice and experience, they are relatively simple. This 
type section requires about 30 to 40 min. to prepare but 
the method is very useful for the sectioning of samples that 
require a considerable amount of support when cutting. 


Like the nonembedded technique, this method is used to 
obtain information on coatings and adhesive layers, or the 
thickness of various layers or coatings, rather than to obtain 
information on the paper stock itself. The preliminary 
steps in the preparation of the sample are identical to those 
of the nonembedded technique. When it has been glued to 
the support, it is cut into a wedge. The wedge is usually cut 
smaller than for the nonembedded section. The next step 
is to prepare two similar paraffin blocks, each approximately 
10 by 15 by 25 mm. A heated spatula is applied to one of 
the blocks just long enough to melt the surface. The wedge is 
immediately embedded in the melted wax so the end of the 
sample is almost to the edge of the block. The surface of 
the second block is then heated and pressed against the first 
block. The sample is thereby embedded between the two 
fused blocks. The end of the block in which the sample is 
located is cut down, mounted in the microtome and sectioned. 
The sections are placed on a slide and thoroughly washed 
with xylene to remove the paraffin. When completely free 
of paraffin, they are rinsed two or three times with alcohol 
and mounted in an appropriate medium. The sections should 
be examined under the microscope before the applications 
of the xylene and alcohol to determine whether this treatment 
affects any of the coatings or layers. As previously stated 
this method is very good for sectioning of pigment layers and 
other coatings where a considerable amount, of support and 
rigidity is required. 

Occasionally information is required on the stock of the 
sampleinitsentirety and a thin (3 to 5 mu) section is indicated. 
The cross section can be cut provided the stock is first im- 
pregnated with a material to hold it together. Without an 
impregnating agent the thin cross sections will 
and yield no information about the stock. 


The first step in the impregnation of a sample is to make an 
extract of the sample with an organic solvent. Benzene 
and ethylene chloride are two solvents that are applicable in 
most cases. It must be predetermined whether the solvent 
selected will have any adverse solvent action on layers which 


disintegrate 
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must be preserved in the cross section. It is advisable to 
test the solubility of the surfaces with the solvent and to 
examine the solvent used for the extraction for residues. 
Extraction of the sample with the proper solvents removes 
certain chemicals, such as sizing agents, which would inhibit 
the impregnation of the sample. Usually a 2-hr. extraction 
is sufficient. 

There are many satisfactory impregnants, such as a solution 
of cellulose acetate in acetone or a 5% gelatin solution. If 
the acetate-acetone is used, a wedge of the sample is immersed 
in the solution. The acetone is allowed to evaporate, leaving 
the sample impregnated with and embedded in cellulose 
acetate. When thoroughly dry, the wedge is trimmed, 
placed in the steel jaws, and sectioned directly as in the case 
of nonembedded sections. 

Another technique for impregnating sections, using cellulose 
acetate and acetone, has worked out very well. It consists 
of cutting a wedge of the sample approximately 50 by 5 mm. 
and hanging it as a wick in a 10% solution of cellulose ace- 
tate in acetone. It should be hung so that about one third 
of the sample is immersed in the solution and allowed to 
stand for about 24 hr. The evaporation of the acetone will 
drop the level of the solution below the bottom of the sample. 
The sample is then trimmed to a convenient wedge, placed in 
the steel jaws without additional support, and sectioned. 
This technique works very well for both uncoated papers and 
coated stocks. 

If a gelatin is used the sample is immersed in a 5% solution 
for approximately 6 hr. to impregnate the sample. Then 
successive immersions of the sample for a few minutes at a 
time, with drying periods between, will encase the sample in 
gelatin. After thorough drying it is cut into a wedge and 
sectioned. 

Though these impregnating techniques are somewhat 
lengthy, it is often the only practical method of cutting sec- 
tions that will yield the information desired. 

Of almost equal importance to the cutting of good cross 
sections is the mounting of the sections on a slide and the 
pressing of the sections. The mounting medium selected 
should have a refractive index, viscosity, and other character- 
istics that will permit an accurate observation and analysis 
of the section. It is usually necessary to press the sections 
on the slide so that their entire length can be examined with 
only slight adjustments of the focus. After the section has 
been mounted and covered with a cover glass, it is pressed 
for approximately 15 sec. 

If stains or reagents are to be applied to cross sections, 
they are usually left unmounted or suspended in water or 
some other medium that will permit the stains or reagents to 
react with the section. For freehand sections mounted in a 
clamp, it is a simple matter to apply solutions to the cut edge 
by means of a glass rod. 

There is a considerable amount of information that can 
be obtained from the use of stains and reagents, such as the 
identification of certain materials, the solubility of various 
layers and coatings, and the delineation of interfaces. Cer- 
tain dyes can be used to identify and differentiate clear layers 
from one another; such as gelatin and acetate layers. 

Micrometry is an important phase of microscopy associated 
with cross sectioning. The microscopist is frequently called 
upon to furnish information as to the thickness of various 
coatings and layers. This can be done readily provided the 
proper equipment is available. A micrometer occular marked 
with a graduated scale can be calibrated using a micrometer 
object shp. This gives a specific value for each occular 
division at the particular magnification used during the cali- 
bration. The object slip is then replaced by the slide contain- 
ing the cross section to be measured. Another procedure is 
to take a photomicrograph of the section and measure the 
thickness of the layers ina print. Of course, the total magni- 
fication of the photomicrograph must be determined so the 
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proper conversion can be made. For example, a layer measur- 
ing 25 mm. in a photomicrograph taken at 500 magnifica- 
tion, is actually 50 mu thick. 

All cross sections are made much more valuable if photo- 
micrographs are taken and passed on to those interested. 
Sections seen under the microscope may be quickly photo- 
graphed for record. A finished print can be obtained in less 
than 3 min., by the use of a Land camera with the proper 
microscope adapter. 

If several prints are needed or if photomicrographs of 
higher quality or if color prints are needed, more elaborate 
photographing equipment, along with a dark room, and proc- 


essing facilities are required. There is a large variety of 


photomicrographic equipment available which use a variety 
of film sizes. For example, there are photomicrographic 
cameras that use sheet film, others use the popular sizes of 
roll film (color as well as black and white) and others use 
glass plates. 

The usual magnifications at which cross sections are 
photographed are from 100 to 500, although higher 
magnifications are not uncommon. Hither contact prints 


or enlargements can be made from the negatives. 
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Determination of the Degree of Pollution of 
Waters Containing Spent Sulphite Liquors 


THEODOR N. KLEINERT and 
WILHELM WINCOR 


Tur introduction of spent sulphite liquors and residual 
liquors from the production of alcohol (1) into flow waters 
can give rise to a considerable degree of pollution of the water 
due to fungus growth, impoverishment of oxygen, discolora- 
tion, foam formation (2), and odors, but in certain cases this 
may not necessarily be injurious. Determinative factors 
are the dilution ratio, the manner in which the spent liquors 
are distributed in the flow, and the degree of aeration of the 
flowing water brought about by natural, or artificially pro- 
duced, flow conditions. On the basis of practical experiments 
carried out in America (3) a spent sulphite hquor concentra- 
tion of less than 1:20,000 (50 p.p.m.) can generally be tolerated 
in flow waters, both from consideration of fungous growth and 
of fish protection. It is essential that there should be a uni- 
form distribution of spent liquor in the flow and the dumping 
of liquor in batches should be avoided. 

Liebmann (4) has studied the special case of a spent sul- 
phite liquor drained into the Danube (at Kehlheim) in more 
detail and found that under the prevailing conditions the water 
containing the spent sulphite liquor was detectable as a stream 
of waste water, essentially unmixed, flowing close to the bank 
to a distance of more than 30 km. The same author has also 
shown that, since the spent sulphite liquor is heavier than 
water, it tends to flow in layers in such a way that the deeper 
layers are polluted to a higher degree than those on the sur- 
face: this is also shown by the fungous growth. For the 
self-purification of streams loaded with spent sulphite liquor, 
it is therefore of importance that there should be uniform 
distribution. A uniform liquor distribution is also necessary 
for sampling in carrying out investigations on the water for 
degree of pollution, especially for analytical and analytical- 
biological tests. As a rule sampling must be done at a river 
point where thorough mixing has already occurred. In other 
cases, samples must be taken at a number of different points 
at the same flow cross-section and the results evaluated by 


ee sh Institute 
Turopor N. Kuernert, present address, Pulp and Paper Researc senna ee 


of Canada, Montreal, Que., and WitHetm WINCOR, Zellwolle Le 


Ges., Lenzing, Oberosterreich. ‘ 
First published in German in Das Papier 8: 214-218 (1954). 


TAPPI July 1955 Vol. 38, No. it 


considering the rate of streaming. It has proved convenient 
to take mixed water samples at short time intervals, e.g. by 
using mechanical sampling devices. 


Since the decomposition of organic substances in river 
courses is brought about chiefly by biological oxidative proc- 
esses, it is necessary to determine the oxygen consumption 
required for such a decomposition. The biological require- 
ment (4) gives important information in evaluating waters 
which are contaminated by organic materials, such as, for 
example, spent sulphite liquors. A suitable technique for 
the determination (6) and a proper interpretation of the find- 
ings are of practical importance. Generally, as in the case of 
household and city waste waters, the biological oxygen con- 
sumption over 5-day period (B.O.D.;) is determined, although 
this period of time appears arbitrary in the case of waters con- 
taining spent sulphite liquors. Also the amount of oxygen 
dissolved in the river water is important. Flowing water 
always receives varying amounts of atmospheric oxygen, so 
that conditions in practice are, in most cases, more favorable 
than the conditions of the test for determining biological oxy- 
gendemand. In determining the dissolved oxygen (8) special 
attention must be paid to the presence of reducing materials 
(7) in spent sulphite liquor contaminated waters. The bio- 
logical decomposition of the sugars and carbohydrates of 
waste liquors takes place quickly. Thus in the 5-day experi- 
ment 70% and more of the spent liquor sugars and carbohy- 
drates (9) are consumed. Also the lignin substances (/0) are 
decomposed biologically, though much more slowly. While 
biological oxygen demand gives a good indication for evaluat- 
ing waters containing spent sulphite liquors, one must bear in 
mind that the results may be influenced by many factors, 
such as the content of nitrogen and phosphorous compounds 
which are indispensable for the life of microorganisms, and 
also the absence of materials which inhibit the vital processes. 
The length of time necessary for the experiment prevents its 
use extensively for river supervision. A method by other 
means, preferably chemical, is therefore desirable. 

In the following, attempts will be made to establish, as 
accurately as possible, the state of pollution of river waters 
containing spent sulphite liquor by means of a simple, quick 
method of investigation. This is achieved by the determina- 
tion of the total oxygen demand of the organic substances con- 
cerned, and completed by the determination of the lignin sul- 
phonic acids and by the total sugars. 


As has been briefly referred to by E. Schmidt (17) the de- 
termination of permanganate number generally used in the 
analysis of waste water is unsuitable for the evaluation of 
waters containing spent sulphite liquors. It gives criteria 
neither for the biological demand nor for the total oxygen 
requirements necessary for total oxidation. Stundl (72) has 
also briefly referred to the differences between permanganate 
consumption and the value of the B.O.D.s. The total oxy- 
gen demand is of special importance since it stands in direct 
relation to the total organic matter in the waters, and there- 
fore constitutes a direct measure of pollution. 


For the determination of lignin substances in waters con- 
taining spent sulphite liquors or in spent sulphite liquor it- 
self, new methods such as bromometric (13), colorimetric 
(13), optical absorption (14), or analytical precipitation (14) 
have been published recently. 

For the estimation of the oxygen necessary for total oxida- 
tion of organic materials, the dichromate-sulphuric acid 
method given by Zimmerman is in use for various practical 
purposes, and different procedures (16) for a number of or- 
ganic waste materials (17) have been tested. For comparison, 
experiments using a silver sulphate catalyst as proposed by 
Muers (18) were also made. Our own investigations (19) 
have shown that oxidation of cellulose, hemicellulose, and 
glucose by means of dichromate without the addition of a 
catalyst is almost complete, and with this method approxi- 
mately theoretical values have been obtained. It is essential 


183 A 


aR Seas eeeag 
SRR RAR SarE aL 
2a AL a] er a | TY 


ABSORPTION SAMPLE LENGTH =34.4mm 


BES 
FEECE EEE PAS 
pate pe 
aa es ES ie 0 a aL 
BE Bee eSeeene 


Seok eee 

AER SeEas L 

mg LIGNOSULPHONIC ACIO ie 100 ml WATER SAMPLE 
Fig. 1 


that the ash-free dry weight of the initial material be accu- 
rately determined. In some experiments, the value of the dry 
material was determined by the method of Kar] Fischer. 

Spent sulphite liquor contains, besides carbohydrates, dis- 
solved lignosulphonic acid salts. When using the dichromate- 
sulphuric acid method for determining total oxygen consump- 
tion of water containing spent sulphite liquor, it is therefore 
important to check whether, in the cases of lignin or spent 
liquor material, the dichromate-sulphuric acid method gives 
a complete oxidation value, and thus reproducible results. 
Various experiments were therefore carried out on different 
lignin preparations and the dried substance of spent sulphite 
liquors, using the dichromate-sulphuric acid method with and 
without the addition of silver sulphate, and, for comparison, 
the precise potassium iodate-sulphuric acid method given by 
Strebinger (20) was also used. These methods, even in the 
case of lignin materials, gave approximately concordant 
values. 

The suitability of acid dichromate total oxidation thus was 
established, and it proved to be a rapid reproducible method 
for the examination of water containing spent sulphite liquor. 
To establish the fraction of lignin material in the total oxida- 
tion values, the lignin sulphonic acids from spruce and beech 
spent sulphite liquor were precipitated with chinolin or 8- 
oxychinolin, and the purified acids totally oxidized with di- 
chromate sulphuric acid. In the same manner tests were 
carried out on the total oxidation of hexoses and pentoses 
present in spent sulphite liquor. The oxygen demand re- 
quired for the total combustion of the substances investigated 
was determined by the following method. 

About 50 mg. (calculated ash-free) of the substance to be 
investigated was weighed out in a 1-ml. glass beaker and 
placed with this in a 250-ml. flask with ground-glass stopper 
containing 50 ml. of distilled water. By tipping the flask, the 
substance was dissolved in the water. Then 14 ml. 1 N po- 
tassium dichromate solution (conveniently done by weight 
with a weighing pipet or by means of a microburet) and 
finally 80 ml. of concentrated sulphuric acid were added to 
the contents of the flask, so that the final concentration of 
sulphuric acid in the flask was about 55% by volume. The 
contents of the flask were refluxed for 10 min. after the addi- 
tion of a boiling bead. The liquid in the cooling tube may be 
rinsed out with a little distilled water into the flask and the 
condenser removed. The contents of the flask were then 
transferred to a 1-liter Erlenmeyer flask and diluted with 
distilled water to about 500 ml. An excess of approximately 
10% KI solution was added and the flask allowed to stand 
closed for about 5 min. The mixture was then diluted fur- 
ther with distilled water to 750 to 800 ml. and the excess 


iodine back-titrated with 0.1 V thiosulphate solution in the 
presence of starch. 
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The waste water samples were investigated in a similar way. 
Table I shows the oxygen consumption values of pure, ash and 
sugar-free lignin sulphonic acid from spruce and beech spent 
sulphite liquors, of hemicellulose, and of typical hexoses and 
pentoses, expressed as milligrams oxygen, based on 100 mg. 
oven-dry substance. 


Table I. Oxygen Demand, Milligrams Oxygen per 100: 
Mg. Moisture-free, Ash-free Organic Material 


On total oxidation by means of 
dichromate-sulphuric acid without the 


Substance addition of silver sulphate as catalyst 


Lignosulphonic acid ash and 


sugar-free (beech) 160.0 
Lignosulphoniec acid ash and 

sugar-free (beech) 161.9 
Lignosulphonic acid ash and 

sugar-free (spruce) 160.8 
Lignosulphonic acid ash and 

sugar-free (spruce) 161.0 
Lignosulphonic acid ash and 

sugar-free (spruce) 160.0 
Dry solids, spruce spent sulphite 

liquor Toca 
Dry solids, spruce spent sulphite 

liquor 130.1 
Dry solids, beech spent sulphite 

liquor 132.5 
Hexose (glucose) 106.6 
Pentose (arabinose ) 106. : 


Hemicellulose 118. 


For comparison Table II shows the oxygen consumption 
values for organosolv lignins which are produced according to 
the method of Kleinert and Tayenthal (27). 


Table II. Oxygen Demand, Milligrams Oxygen per 100 
Mg. Moisture-free Ash-free Organic Substance 


On total oxidation by means of 
dichromate-sulphuric acid without the 
addition of silver sulphate as catalyst 


Substance, 
organosolv-lignin 


Beech 170.3 
Spruce gens 
Pine 181.0 


For determining the fraction of lignin sulphonic acid, the 
previously used tyrosine method (13), was employed, with 
the difference that the absorption values were based directly 
on the ash and sugar-free lignosulphonic acid, precipitated 
several times with chinolin. Figure 1 shows the relation be- 
tween concentration and absorption for precipitated beech 
and spruce lignosulphonic acids using a Lange photocolor- 
imeter with liquid layers of a thickness d of 34.4 mm. 


As in the previous work (13), the absorption coefficients g 
for the layer thickness 1-mm. were calculated from the general 
absorption equation 


2100p) 


d 


where p represents the absorbed light as a per cent. The 
relation between concentration and B-values is shown in Fig. 2. 


The dichromate total oxidation values of waters containing 
only spent sulphite liquors give very important criteria with 
regard to the loading by organic substances. In practice, to 
evaluate the introduction of pulp mill waste water into a 
stream, it is recommended that the dichromate combustion 
values of the flow waters above and below the mill be com- 
pared. Of course, it is assumed that a sufficiently large 
number of samples are taken so that the results may be.con- 
sidered to be average. From the difference of the total oxida- 
tion values taken above and below the mill good information 


can be provided on the Joading brought about by the mill 
concerned. 
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From the dichromate total oxidation values and the ab- 
sorption values of the tyrosine reaction, conclusions can be 
drawn on the amount of carbohydrate substances present. 
In addition, it appears advisable to determine the total 
amount of carbohydrates by direct methods. 

For determining the total reducing sugars in spent sulphite 
liquors, the reduction of Fehling’s solution and determination 
of the copper oxide is used (22, 23), while for determining the 
amount of fermentable sugars, the isolation and determina- 
tion of the carbon dioxide on fermentation is used (24). 
These control methods are rather troublesome and require a 
lot of time for carrying out. Also, some deviations are shown 
from the actual carbohydrate values, since not all carbo- 
hydrates have reducing power or are fermentable. 

For this reason it seemed desirable to evolve a rapid method 
for the determination of total carbohydrates, which would in- 
clude both different kinds of sugars as well as the lower mo- 
lecular celluloses, which generally occur in pulp mill waste 
waters. Such a method of determination would have prac- 
tical value even though the attainable results were approxi- 
mate values. Recently, various authors have investigated in 
detail methods for carbohydrate determination using an- 
throne reagent (25). Fairbairn’s (26) modified anthrone 
reagent has proved suitable with regard to the stability of the 
reagent and the reproducibility of the coloration. 

We have carried out model experiments using Fairbairn’s 
reagent with various pure sugars such as generally occur in 
spent sulphite liquors, and tested the effect of such factors as 
reaction time, reaction temperature, concentration, etc. (27). 
They show that the individual sugars have characteristic 
absorption-concentration curves. These curves exhibit a low 
interdependency between concentration and adsorption. 

From these results it follows that the carbohydrate deter- 
mination by means of anthrone reagent gives only preliminary 
values in the case of spent sulphite liquor sugars; this is be- 
cause the quantity ratio of the sugars contained in the spent 
sulphite liquor or alcohol residual liquors is very different. 
However, the color of the anthrone reaction gives an estimation 
of total carbohydrate content of water containing spent sulphite 
liquors and the colorimetry of such waters with anthrone 
reagent completes for practical purposes the investigation of 
waters containing spent sulphite liquor. 


SUMMARY 


The simplest way of estimating the degree of pollution of 
waters containing spent sulphite liquors is to determine the 
total oxygen demand on total oxidation of all the organic 
materials by means of dichromate-sulphuric acid, and to 
determine the lignin sulphonic acid by means of tyrosine re- 
agent. In model experiments the oxidation values of ash 
and sugar-free lignin sulphonic acid precipitated with chinolin 
from beech and spruce spent sulphite liquors were determined ; 
further, the dry solids of some beech and spruce spent sul- 
phite liquors, and finally of some typical carbohydrates were 
determined by means of dichromate sulphuric acid. It 
could further be shown that, by using the modified anthrone 
reagent of Fairbairn, a rapid preliminary evaluation of total 
carbohydrate fraction in water containing spent sulphite 
liquors is possible. 
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Crucible Steel Co. of America 
Curlator Corp. 


De Laval Steam Turbine Co. 

Dennison Mfg. Co. 

DeZurik Shower Co. 

Diamond Alkali Co. 

Diamond Power Specialty Corp. 
Dicalite Div. (Great Lakes Carbon Co.) 


Please mention Tappi when writing to Adverti 
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Dorr-Oliver; dinherase ae cos ee eee eee 58 A, 59 A 
Dow Chemical Co. 
Dowell, Inc. 
Downingtown Mfg. Co. 
Drackett Co. 
Draper Bros: COigscstnce oe eau ee ee ee 164A 
du Pont de Nemours & Co., Inc., E. I. 
(Dyestuffs) 
(Electrochemicals ) 
(White Pigments) 
(Vinyl Products) 


Earl Paint Co. 

Eastwood-Neally Corp. 

IDI ONCOSTAMCES) INN Goo eta acaas coe sadokwos poss osucn 84 A 
Bigamids(Cos ranks Wrasse eet ee ee 43 A 
Electric Steel Foundry Co. 

Elliott Co. 

English China Clay Sales Corp. 

Ethyl Corp. 


Fabri-Valve Co. of America 

Parrel-Birmin ghamu@ oy ss ter i iinae nee 53 A 
Fawick Airflex Div. 

Felker Bros. Mfg. Co. 

Ferguson Co,, heJH JK. 23-12. eee 188 A 
Fischer & Porter, Inc. 

Foster-Wheeler Corp. 


Foxboro’ Co.22 3 0s. Sei. 2 Se eee 39.A 
Freeport Sulphur Co. 

Fuller Co. 

Geigy: ChemicalliCozy incense eee et eee 86 A 
General (Chemical Cosa a eee eee 45 A 


General Dyestuff Co. (Div. General Aniline & Film Corp.) 
General Electric Co. 

Georgia Kaolin Co. 

Glidden Co., The 

Goodyear Tire & Rubber Co., Inc. (Chem. Div.) 
Goslin-Birmingham Mfg. Co., Inc. 

Gottesman & Co. 

Goulds Pumps, Inc. 

Graver Tank & Mfg. Co., Inc. 

Gurley, W. & L. EH. 


HanchettaVitoe Cos ne ae 164A 
Harris-Seybold Co. 

Hart & Harrington, Inc. 

Hauser-Stander Tank Co. 

Heppenstall Company 

Hercules. Powdert'Coitis,2) Gs) eae ee 2nd cover 
Hermann Manufacturing Co. 

Hillside Laboratory 

Holyoke Machine Co. 

Hooker ElectrochemicalCo:;. >... 22.4). en eee 25 A 
Howard Publishing Co. 

Huber Corp., J. M. 

Hubinger Co., The 

Huffman-Wolfe Southern Co., The 

Huntington Rubber Mills, Ine. 

Huyck & Sons; FCie2 ek ee ee ee 7A 
Hygrotester, Inc. 


Ingersoll-Rand Co. 

Inglis Co. Ltd., John 
Interchemical Corp. 
International Nickel Co., Inc. 


Jackson & Church Co. 


Jenssen Co,, Inc. G.D.. te ee 188 A 
Johns-Manville Corp, (High Temperature)............ 51 A 
Johnson & Co; Ines Alvin ih. Wie es Se 188 A 
Johnson Coxp:/ Thess iia eee 88 A 
Jones & Sons, Cov), 25 oe ee 21A 


Keever Starch Co. 
Kelco Co., The 
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| Main, Inc., Chas. T 


 Keratene Co. 


Knowles Associates 
Knox Woolen Co. 


Langston Co., Samuel M. 
Lauhoff Grain Co. 
Wenwme nC eplatiinipo Soul Camere re iuchsne 8 Sc vahes  Govnlgcsddsve tn Gee 
Levey, Co., Inc., Frederick H. 

Lindsay Wire Weaving Co. 

Link-Belt Co. 

Lodbell United Corp. 
Lockport Felt Co. 
Lodding Hngineering Corp 


Magnus Chemical Co., Inc 
Magnus Metal Corp. 


Mallinckrodt Chemical Works 
Manchester Machine Co. 
Manufacturers Engineering & Hquipment Co. 

Mason, Neilan Regulator Co. 

Mathieson Chemicals (Olin-Mathieson Chem. Corp.) 
Meincke & Sons, Inc., A. M. 

Merritt-Chapman & Scott Corp. 

Minerals & Chemicals Corp. of America (Edgar Div.) 
Mixing Equipment Co., Inc. 

Monsanto Chemical Co. 

Moore & White Co., The 

Morden Machines Co. 

Morningstar, Nicol Inc. 

Mount Hope Machinery Co. 

Mt. Vernon-Woodberry Mills, (Turner-Halsey Co.) 
Murray Manufacturing Co., D. J. 


ash Hngineering Co. 

ational Aluminate Corp. 

ational Aniline Div. (Allied Chem. & Dye Corp.) 
ational Forge & Ordnance Co. 

Pomalbstarch! Products: CO:.cnseses 06+ osu sass es es 
ew England Lime Co. 

ewport News Shipbuilding Co...................-.. 
ichols Engineering & Research Corp. 

oble and Wood Machine Co. 

Opco@hemicall Comer. sees eens = ls ne ee 
orton Company 


Donoghue & Co., Roderick........----.-++.++-+-:: 
Ohio Injector Co. 

Oldbury Electro-Chemical Co. 

Olin-Mathieson Chemical Corp. (Industrial Chem. Div.). 
Orr Felt & Blanket Co., The 

Owens-Corning Fiberglas Corp. 


AALZAZALZAZAZAAZ 


13 A 


Paper & Paper Products 
Paper & Pulp Testing Lab.............----+++++++-+: 
Paper Mill News 

Parsons & Whittemore, Inc....-.....-..---0:25-2+-5: 
Patton Mfg. Co., Inc. 

Penick & Ford, Ltd., Inc. 

Pennsylvania Industrial Chem. Corp. 

Pennsylvania Salt Mfg. Co. 

Perkins & Son, Inc., B. F. 

Permutit Co., The 

tele Gp SaUliAe as fo Soe ae One e om ome a oree co ark ami 
Philadelphia Quartz Co. 

Polymer Corp., Ltd. 

Prior Chemical Corp. 

Reeser JONES COMP. ene ce ee eee es 
Pyroxylin Products, Inc......- 


Ranney Method Water Supplies, Inc. 
Raybestos-Manhattan, Inc.( Manhattan Rubber Div.) 
Reichhold Chemicals, Inc. 

Reliance Electric & Engineering Co......--..----- 3rd cover 
Research-Cottrell, Inc. 


feymolds, omith & Hills... 5. ..-.0-- essere 188 A 
Rhoads & Sons, J. E. 

Rhodia, Inc. 

Rice Barton Corp. a 


Meee ier COLp., 2... 2 ne enter eee 


INDEX TO ADVERTISERS 


Riley Stoker Co. 

Jexolaon Gy Jaleyays| CO, (ORCC IDI) ooo naccnceusoanane< 19 A 
Roots-Connersville Blower (Div. of Dresser Industries) . 
Ross Engineering Co., J. 
Ross Midwest Fulton Corp 
Rotareaed Corp. 

Rudolph Meyer’s, Inc. 
Rust Engineering Co. 


Sandoz Chemical Co. 

Sandusky Foundry & Machine Co. 

Sand well d\Co see ee eo ee ee Erte eee ee or niete 
Sandy Hill Iron & Brass Works 

Semet-Solvay Div. (Allied Chem. & Dye Corp.) 
Sheffield Corp., The 

Shuler & Benninghofen Co 
Simonds Saw & Steel Corp. 
Simonds Worden White Co. 

Sinclair Ce. 

Sinclair & Valentine Co. 

Sirrine1@0- Ji: Heese as ee ee eee ee 
SKF Industries, Inc. 

Smidth & Co., F. L. 

Smithi@orpevAwOl fame series eae aaa 3A 
Socony-Mobil Oil Co. 

Solvay Process Div. (Allied Chemical & Dye Corp.)..... 
Southern Clays, Inc. 

Southern Pulp & Paper Mfr. 

Spencer Chemical Co. 

Sprout, Waldron & Co., Inc. 

S & S Corrugated Machinery Co. 

Staley Mfg. Co., A. E. (Industrial Div.)............-.- 9A 
Standard Oil Co. (of Indiana) 

Stebbins Engineering & Mfg. Co............. 

Stein, Hall & Co., Inc. 

StickleSteamans pecialibles ese semi en ten eee eee 
St. Lawrence Starch Co. 

Stone & Webster Engineering Corp. 

Stowe-Woodward, Inc. 

Sutherland mene Conner eee entree 
Swenson Evaporator Co. 

Swift Co., George W., Jr. 


17 A 


Tabor Instrument Corp. 

Taylor Instrument Cos. 

Tennessee Corp. 

Mexas Guitisul phir Cone teee aetna ee 
Thiele Kaolin Co. 

Thwing-Albert Instrument ©o....-...---:-.5....:---- 
Tidewater Construction Corp. 

Titanium Pigment Co. 

Torrington Co., The (Bantam Bearings Div.).......... 
Tracerlab, Inc. 

Traylor Engineering & Manufacturing Co. 

Tyler Co., W.8 


12A 
86 A 


68 A 


Union Screen Plate Co. of Canada 
Union Starch & Refining Co. 


Valley Iron Works Co. 
Wanavelerdopuhh Oh, IRs Wooo gombooeu mop realy so ee aoa ahs: 
Virginia Smelting Co. 


Waldron Corp., John 

Wallace & Tiernan Co., The........... 
Niue (Ol IBC... ke dnoncecdioogs than coe pos ume 
Walworth Co. 

Warwick Wax Co. 

Waterbury & Sons Co., H. 

Western Precipitation Corp. 

Westinghouse Electric Corp. 

Weyerhaeuser Timber Co. (Pulp Div.) : 
Wiceand-Co, abdwin Lives Soe Sear St os se 6A 
Wisconsin Wire Works 

Witco Chemical Co. 

Wolferz Alloy Equipment Co., F. C. 

Wyandotte Chemicals Corp. 


15 A 
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GUIDE TO PROFESSIONAL SERVICES 


THE H. K. FERGUSON COMPANY 


Engineers and Builders 


PULP AND PAPER MILLS—CHEMICAL PLANTS 
PROCESS PLANTS—POWER PLANTS—LABORATORIES 


CLEVELAND—NEW YORK—CHICAGO—HOUSTON—LOS ANGELES 


G. D. JENSSEN CO., INC. 


WATERTOWN, NEW YORK 
SULPHITE MILL ACID PLANTS—SEMICHEMICAL LIQUOR PLANTS 
Sulphur Burning Plants e Jenssen Two Tower Acid Systems e Gas 
Coolers—Surface and Spray Type e Jenssen Pressure Acid Systems e 
Jenssen Auxiliary Process Towers e Recovery Plants—Cooking Acid 
SOLUBLE BASE ACID PLANTS e 
JENSSEN SO: SESON TONS oe ate 
Sulphurous Acid Preparation for Bleac ant Application 
West Coast Representative _JAMES BRINKLEY COMPANY 
417—9th Avenue South—Seattle, Washington 


ALVIN H. JOHNSON & CO., INC. 


415 LEXINGTON AVENUE NEW YORK 17, N. Y. 
CONSULTING AND DESIGNING ENGINEERS 


Serving the Pulp & Paper 
Industries Since 1929, 


Telephone MUrray Hill 7-8764 


KNOWLES ASSOCIATES 
Consulting - Designing 
ENGINEERS 
Pulp and Paper Mills 


BOwling Green 9-3456 


19 RECTOR ST. NEW YORK 6, N. Y. 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Designs, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 
80 Federal Street Boston 10, Mass. 


RODERICK O'DONOGHUE & COMPANY 


CONSULTING ENGINEERS TO THE 
PULP AND PAPER INDUSTRY 


IMPROVED PROCESSES—DESIGNS—REPORTS 


420 Lexington Ave. New York 17, N. Y 


PAPER AND PULP TESTING LABORATORIES 
118 East 28 Street 
New York 16, N. Y. 


Certified Pulp Testers William Landes, B.S., Pulp and Paper 


188 A 


Wesley Temple Bldg. Minneapolis 3, Minn. 


See 


PFEIFER & SHULTZ...Engineers 
Steam Power Plant Specialists 
@ Mills and Industrial Buildings 
e@ Reports 
e Plans and Specifications 


e@ Supervision of Construction 
Empire Bldg. Milwaukee 3, Wis. 


REYNOLDS, SMITH AND HILLS 


Architects and Engineers 


REPORTS, DESIGN and CONSTRUCTION SUPERVISION 
ALKALINE PULPING e SEMI-CHEMICAL e POLLUTION ABATE- 
MENT e MATERIAL HANDLING e PLANT IMPROVEMENTS e 
STEAM & HYDRO POWER GENERATION & UTILIZATION e NEW MILLS 


227 PARK STREET JACKSONVILLE, FLORIDA 


SANDWELL and COMPANY 
LIMITED 
CONSULTING ENGINEERS 


Design, Supervision and Reports for Pulp and Paper and Re- 
lated Forest Products Industries 


VANCOUVER, BRITISH COLUMBIA 
SEATTLE, WASHINGTON 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 
Est. 1902 
Paper @ Pulp Mills e Waste Disposal @ Textile Mills e 
Appraisals ¢ Water Plans @ Steam Utilization e Steam Power 
Plant ¢ Hydro-Electric ¢ Reports 


Calendar of TAPP! Meetings 


NATIONAL MEETINGS 
Fourth Statistics Summer Course, Forest Products Lab- 
oratory, Madison, Wis., July 10-23, 1955. 


Fifth Fundamental Research Conference, Institute of 


hes Chemistry, Appleton, Wis., September 15-17, 


Second Mechanical Pulping Conference, Poland Spring 
House, Poland Spring, Me., September 19-21, 1955. 


Fifth Testing Conference, Hotel Sheraton-Kimball, Spring- 
field, Mass., September 28-30, 1955. 


Fifth Corrugated Containers Conference, Morrison Hotel, 
Chicago, Ill., October 5-7, 1955. 


Twelfth Agricultural Fibers Conference, Alton, Ill., October 
13-14, 1955. 


Ninth Alkaline Pulping Conference, Hotel Patten, 
Chattanooga, Tenn., October 19-21, 1955. 


Tenth Engineering Conference, Rice Hotel, Houston, 
Texas, November 7-9, 1955. 


Tenth Plastics-Paper Conference, Brooklyn Law School, 
Brooklyn, N. Y., November 14-15, 1955. 


Forty-First Annual Meeting, Commodore Hotel, N 
York, N. Y., February 20-33, 1956. icae 


Seventh Coating Conference, Benjamin Franklin Hotel 
Philadelphia, Pa., May 7-9, 1956 ne ay 
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a A? Al eel She, a ea 


* You are spending too much time getting @ 


tool to and from an operation 


You are having trouble controlling aceélera= 
tion under tension 


» You need a more precise operation“t@ ¢on= 


trol scrap 


You need hair trigger control of quality, 
quantity and size 


» You want to start and stop your proeessing 


line faster 


You would like to leave your production 
line virtually unattended hour after hour 


» You require re-acceleration of a motor toja@ 


previous exact speed 
You want centralized control 


Your mechanical transmission parts @Fe@ 
wearing out or getting out of adjustment 


Or if you have other motor-drive problems; 
our sales engineers are prepared to give you 
the benefit of our 50 years’ experience. JUSE 
get in touch with your nearest Reliance dis= 
trict sales office, or write to Applied Engineer- 
ing Division, Reliance Electric & Engineering 
Co., 1125 Ivanhoe Road, Cleveland 10, Ohio; 


Canadian Division, Welland, Ontario. 
L-1496 


ELECTRIC AND 
ENGINEERING CO. 


Development of new products 


through research 
IN THE LABORATORY 


Evolving better technics 


Bo ae through on-the-spot work 
IN THE MILL 


OSE. t 


as part of (food. 


housekeeping practice 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tenne 


ssee *& Representatives in Most Countries 
GIB) MicroorcaNism contrRoL SPECIALISTS 


